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THE WEEK IN IRON CIRCLES. 











The speculative influences in the Southern iron mar- 
ket emanating from the East, mentioned in our last 
report, have been significant features in the week under review. 
One offer for 20,000 tons No. 2 foundry, at $14.75 cash, Birmingham, 
warrant deliveries, was refused by a Birmingham furnace, which, in 
turn, was asked to name $15. ‘This would be about $18 cash, Cincin- 
nati, or $2 per ton higher price than lately. The Eastern buyers are 
credited with wanting large blocks at their prices, so that it seems 
apparent either that Northern consumers of Southern iron must seek 
supplies from other districts for a time, or put a sharp advance on 
ruling prices. There is much to support the bull view of the mar- 
ket. Stocks are undeniably very light, and demand for actual con- 
sumption is very heavy. Prices are still below the corresponding 
period of two and three years ago and lower than afford much profit 
to many furnaces, with the rapidly advancing tendency of raw 
materials, transportation, etc. At Cincinnati Bessemer iron is again 
strong and advancing. Ohio softeners are being slowly marked up. 
Charcoal irons are the slowest to improve, but are in active demand 
at higher prices. Every visible tendency of the market is toward 
improvement. The little show of hesitation that appeared in the 
Chicago market a week or two back has given place to renewed con- 
fidence and active buying all along the line. No large contracts are 
reported this week, but there has been steady demand, and buyers 
have not been afraid to take hold of moderate lots at prices that two 
weeks ago would have been rejected. There is nothing in sight at 
present to check this hopeful feeling, and most dealers expect a slow 
and steady advance in prices. The threatened advance of freight 
rates from all Ohio furnaces to’'the Northwest created some stir, but 
it was decided on Wednesday at Chicago to continue current rates. 
Leading Lake Superior charcoal furnaces are holding firm at $21, cash, 
at Chicago for next year's deliveries. While the volume of business 
at Detroit has been somewhat less for the past week than a few 
previous weeks, yet the market remains strong, and it is hard to find 
a furnace-man who is willing to sell for delivery after January 1. 
This is the case even where an advance is offered over present rates. 
The feeling seems to be general among all sellers that prices will 
advance still further early in the year, and they are therefore refusing 
to book orders ahead. Notwithstanding the very large production 
at this time, stocks do not accumulate, and the outlook certainly 
favors the manufacturer of almost any grade of pig iron. The week 
under review has been one of marked activity at Louisville, there 
having been in the neighborhood of 20,000 tons of iron sold in that 
vicinity, mostly for prompt or near by deliveries, while one or two 
furnaces sold round lots through the entire year ot 1890 at about $1 
above early delivery iron. Grey forge sold in lots ranging from 500 
to 5,000 tons equal to $17.50 for future, and $16.50 to $17.00 for early 
delivery, showing the confidence of almost all in the market and the 
belief that the future will bring higher prices still. English iron 
cannot enter this country for less than $28 to $30; besides, iron in 
this country has not advanced by considerable in proportion to the 


General Features. 


English. The supply in both countries seems inadequate for the 
demand. Our Louisville correspondents learn that there have been 
recent contracts let for nearly 100,000 cars to .be built. This will 
require, say, 500,000 tons of pig iron. Offers and reports from 
almost every direction show strong, active, advancing markets. One 
furnace refused an offer for 3,500 tons; one-third each grey forge, 
mottled and white, at $17.50 cash, Louisville, as basis of delivery 
during the whole of next year. On the whole, the market is strong, 
advancing and excited. During the past two or three weeks, at 
Pittsburgh, transactions in pig iron have been comparatively light, as 
consumers were well supplied and preferred to hold off and watch 
the market, believing that raw material had gone quite as high as it 
was likely to for awhile and that there might possibly be some 
reaction. Prices have, however, been well maintained and there is 
no sign of weakness among any of the standard brands. On account 
of the speculative buying of Southern irons at the furnaces, nearly 
all quotations at St. Louis have been withdrawn and business is at a 
standstill. Consumers are not sharing in the excitement and are 
disposed to take their chances later. The boom in English pig iron 
markets has apparently run its course, and the expected collapse has 
come. ‘There is, however, a solid substratum of demand abroad for 
all kinds of iron, and a partial recovery willno doubt speedily follow. 


Since the report of last week, the four mines on the 
Marquette range, upon which the Schlesinger syndi- 
cate was reported to hold options, have become the property of the 
syndicate, the total purchase price being $755,000. This gives to the 
syndicate the Dunn, Armania, Chapin, Iron River, Florence and 
Youngstown, on the Menominee range, and the Queen, Prince of Wales, 
Buffalo and South Buffalo, on the Marquette range, with a total 
record of ore mined, during 1889, of 1,200,000 tons. The shipping 
season is about to close, and next week will be the last of it. ‘This 
week some 30,000 tons of ore came down, and about 15,000 tons is 
expected next week. The chances are that the last Escanaba freights 
will be $1.25. It is safe to say that the close of navigation will find 
at Lake Erie ports less unsold ore than at any time since the begin- 
ning of this industry. This fact, coupled with the largest output on 
record in the Lake Superior country, disposes of the claim of specu- 
lative mining, no less than it demonstrates the wonderful growth of 
the home market and of its consumption in the iron trade. The 
additional wants of the new furnaces in the Central West, now build- 
ing, already call for an increased output next year of from 800,000 to 
1,000,000 tons, while everybody is agreed that Eastern steel makers 
will have to look for their supply of ore almost entirely to the Lake 
Superior country, so that, barring accidents, a moderate estimate for 
the output of 1890 is 9,000,000 tons, which is probably too low a 
figure. It may be interesting in this connection to note that during 
the season of 1889 about 275,000 tons of non-Bessemer ore went over 
the mountains, while the prospects are good next year of sending a 
million tons beyond the Alleghenies. 

The market is still quiet, but prices have stiffened up 
and an advance is noted of half a dollar all along the 
line. Bessemer is very strong at $21 to $21.50 cash at the furnace, 
for spot delivery, while nobody cares to engage his product for any 
length of time ahead. One sale is recorded of a round lot of 
Bessemer for delivery running into May, at $23.50 cash at the fur- 


Iron Ore. 


Pig Iron 


nace. The advance in Bessemer naturally carries with it other 
grades and furnace-men everywhere look for a material advance 
within the next three weeks. The consumption of pig iron con 
tinues without abatement and in excess of manufacture, thus effect- 
ing a still further reduction in stocks. 

There is a healthy demand in every line of this market, 


Merchant Iron, . . - 
but without any special features. 


Bar iron is still a 
trifle behind in price, while sheets are as scarce and as high as ever. 
Metals are on the advance and shelf goods have felt the 
benefit of the raise of the raw material. There is a 


Hardware 





| large trade in heavy hardware. Wire nails are held at $2.90 in car 
lots at the mill, and will go higher. Gas pipe is scarce and strong. 
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THE BEAUTIES OF PIG IRON SPECULATION. 

The collapse of the Scotch pig iron boom, the past week, was the 
natural result of the high-handed manner in which the warrant mar- 
ket has been manipulated of late, across the water: It is, indeed, the 
best possible commentary on the scheme now being foisted on the 
American iron trade, whose object, as frankly avowed by the Secre- 
tary of the New York Metal Exchange, is “ to systematize, and, so 
The London /rox and. Steel Trades 
ve of Steel, of 
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far as possible, foster speculation.’ 
Journal, which has been admiringly quoted by the .4, 
St. Louis, as in favor of this sort of thing, in its issue of November 2 
makes no concealment of the illeffects of the rabid speculation which 
has afflicted the British iron markets during the past two or three 
It begins a leader on the subject by remarking that “the 
gamble in pig iron has been fast and furious this week,” and it plainly 
says: ‘If we search for any specific reason why Scotch warrants 


weeks. 


should have advanced to 60s. this week, and have subsequently 
receded to 57s., we can find it only in the supposition that specu- 
lators for a rise were anxious to secure the profit which 60s. would 
afford them, and in ‘unloading’ 
knocked out the market to 57s.” 


their holdings they unwillingly 
Concerning the effect of these 
speculative advances on the general market, it says: “It is a note- 
worthy fact that though the speculation makes the market, and fixes 
the daily quotations for Northern iron, the smelters quietly follow 
the warrant market and advance their prices with every rise in war- 
rants, and ignore the inevitable but temporary reactions which occur 
at some period in every week; so that, though warrants go up or 
warrants go down, the makers’ prices go up, anduponly. They 
secure all the advances which the warrant market gives them and 
and ignore the slight relapses, but the result in the end is the same. 
Our advices from the Midlands record a general advance of 5s. per 
ton in all classes of forge and foundry iron, and even greater 
advances are notified by some makers. The result of this rise in raw 
materials is that producers of finished iron cannot entertain business 
at prices which only a month since would have represented desirable 
business. The Birmingham Exchange yesterday was a scene of 
‘mild,’ if not ‘wild’ excitement, and, as noted elsewhere in our col- 
umns, everything was up, and many makers were too. much upset (in 
their calculations) to quote prices for their producers, and wisely 
decided to withdraw all quotations—fro /em. The action of the pig 
iron makers rendered a revision of the selling prices of finished iron 
absolutely necessary, and the iron manufacturers seemed nothing 
loath torun up their quotations. Thetone of the market at Birming- 
ham, yesterday, savored less of the steady and gradual improvement 
which has been the feature Of the year, and more of the ‘leaps and 
bounds,’ which have been regarded as injurious to the best interests 
of the trade.”’ 

The /Journa/, about a year ago, characterized the Scotch warrants 
as a ‘‘ wet blanket’ on the trade. From the above veswme of the situ- 
ation it would now appear that they have the effect of highly inflam- 
mable material, generating a fire that for a time got entirely beyond 
the control of the speculators themselves. No wonder that such 
‘leaps and bounds”’ are considered “injurious to the best interests 
of trade.” 


TWO GREAT |RON COMBINATIONS. 

The past week has developed two great iron combinations that 
cannot but affect, in a marked degree, the trade immediately con- 
nected therewith. Without vouching for all the printed statements 
made, it appears that the Federal Steel Company, with a nominal 
capital of $12,000,000, has been organized for the purpose of con- 
trolling the manufacture of barb fence wire and wire nails in the 
United States, and that it has reached sucha point in its develop- 
ment as to leave little doubt regarding its success. According to the 
Cleveland /cader, $6,000,000 of the nominal stock will represent the 
value of the real estate, buildings, machinery, and good will of the 
absorbed companies. From $4,000,000 to $6,000,000 will represent 
the cash paid in by investors. It may be that not more than 
$4,000,000 in cash will be needed as working capital and for buying 
outright the plants which owners will not exchange for the new com- 
pany’s stock. A contract has been made with the banking firm of 
Drexel, Morgan & Co. for the cash capital. The bankers will receive 
for their money its equivalent in preferred stock. ‘The $6,000,000, 
representing the value of the plants, will be issued as common stock 
of the consolidated company. Common stock will be given in 
Iinished stock 
on hand, ready for shipment on January 1, when the Federal Steel 


exchange for buildings, machinery and real estate. 


Company will begin operations, and raw material, were not taken 
into consideration when the appraisal committees fixed the valuation 
of plants, and they will be regarded as cash and paid for in preferred 
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stock. Preferred stock will draw seven per cent. interest, which 
must be paid from the profits. If a dividend is declared, it will be 
paid upon the common stock up to seven per cent. If there is still a 
surplus remaining, a dividend will be paid upon preferred and com- 
mon stock alike. 

Among the concerns mentioned as interested in the combination 
are the Cleveland Rolling Mill Company; the HP Nail Company, of 
Cleveland; the American Wire Company, of Cleveland; the Salem 
Wire Nail Company, of Salem O.; the St. Louis Wire Mill Com- 
pany, of St. Louis; the Oliver and Roberts Wire Company, Limited, 
of Pittsburgh; Lambert and Bishop Wire Fence Company, Joliet, 
Ill., and others. It is said that every one of the nine steel rod mills 
in America has entered the new corporation. 

Close upon the heels of this announcement comes that of a com- 
bination of the leading forge companies of the United States. 7%e 
Tron Trade Review has been aware of the fact that, for more than a 
year past, efforts were being made in this direction, and now the 
statement is being made that the following concerns have come into the 
central organization: The Cleveland City Forge and Iron Company ; 
Erie Forge and Iron Company, Erie; Helmbacher Forge Company, 
St. Louis; Delaney Forge and Iron Company, Buffalo; W.S. Sizer, Buf- 
falo; Nassau Iron and Steel Company, Nassau, N. H.; Bridgeport 
Forge Company, Bridgeport, Conn.; Central Forge Company, White- 
stone, LL. I.; Paterson Forge and Iron Company, Paterson, N. J., and 
the Duquesne Forge Company, of Pittsburgh. We think we can add 
the name of the Akron Steam Forge Company, of Akron, O., but do 
not make this statement from direct authentic sources. There are 
upwards of fifty forges of all kinds in the country, but many of them 
are simply small affairs for manufacturing iron direct from the ore; all 
the really large concerns are represented in the above list, the Cleveland 
City Forge and Iron Company alone producing probably one-third 
of the output of the forges of America. The object of the combin- 
ation, in a word, is to work by co-operation, and put a stop to disas- 
trous competition. 


WAGES IN HUNGARY. 
To the kindness of Hon. Joseph Black, recently United States 
Consul at Buda Pesth, we are indebted to the following details of the 
brick industry, as carried on in Hungary. The figures were fur- 
nished by the Steinbrucher Dampfziegelei-Gesellschaft, having kilns 
in Steinbruch and Rakos. 
PLANT. 
Ten stoves, fired continuously; 3 brick machines, with steam power ; 
2 engines, aggregating 170 horse power; 8 hydraulic dry presses, for 
the mannfacture of art material. 
Peseevial CMCUC (OEIOK) «<1 5-555 5a0s0'es 6a cs uctscncocussusapnesttanonces es 


30,000,000 
PAS MOR LO one osc cncsassaesucavakshinden ales kisseceoucesests 1,100 to 1,300 
LABORERS’ WAGES. 

Weekly (and by the piece, man and wife)........................ $6.00 to $8.00 
Pet lite NOR ooo cals co, igo nena eae ca cat nov unaceedeasneaaseseine cba ebaneas® 4oc. 

NN MMURON hos Th aceyeaate es ce cad saves denecaneaseeen eben vasante ras 24c. to 28c. 
Children (set Under - 13° VEAL) .x..0...scscacesecesrecesess. t6c. to 20¢. 
MECHANICS’ WAGES (WEEKLY). 
ERR ae AC ry Dey PeT ee er WV Re Re eee ee $ 3.60 to $4.00 
arr ogc ice sso ksintensoatsce'seceatiaeunasakeeceauxgexesssescesaeernsene 3.60-to 4.00 
MAREE op cease ssp anantsshohadisenacdaaae) sda reaersaandvadweanenaen nese, 3.60 to 4.00 
EE MeN AINE os anna 6a Aes bane senessaeaai bon ade kokeiaeasanserees ee 4.00 
PRR NEN ONE og cocc sa oxsicescansspenss: ceceseasssaapevapenesaesoenesaacess 3.60 
IR ce aa oan rceh ea Ales cake eA TOR OTe mLRSE eos SUA RU ENRR Eamon 3.20 to 3.60 
Dai OCS TERN REE RA AREY ee Pea aD ABE ARERR A RA A PO 6.00 


Chief eneineer (GET BHATIA) 5.5 5505.0506050 ccccsdsarsvenseadatvarsevsass 440 
Free lodging and heating furnished to all employes, as well as 
free medical treatment and medicines. 


NEXT SEASON’S IRON ORE OUTPUT. 

A New York correspondent writes us a series of questions 
regarding the Lake Superior iron ore trade which betray an amazing 
amount of ignorance at the metropolis regarding this important 
industry. We summarize the inquiries and answers as follows: 

1. Will the output of 1890 reach 12,000,000 tons? Answer: 
No. Present indications point toa total output for 1890 of from 
8,500,000 to 9,000,000 tons. 

2. Of the total product, will 2,000,000 tons go to Chicago? 
Answer: No. We would say probably 1,500,000 tons. 

3. Of the balance, will 6,000,000 or 8,000,000 tons go to Cleve- 
land? Answer: Probably 7,000,000 to 7,500,000 tons 
will come to lower lake ports, of which Cleveland will, no doubt, 
receive 1,200,000 tons. 


By no means 


Of the total, Ohio and Pennsylvania furnaces 
will probably take 6,000,000 tons, and from 1,000,000 to 1,500,000 will 
goover the mountains to Eastern furnaces. It is a fact not generally 
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appreciated, that the furnace capacity of the Central West has been 
increased by 900,000 to 1,000,000 tons per annum. 

4. What will be the freight rates by water on ore in 1890? 
Answer: Probably $1.25 to $1.75 or $2.00, according to the port 
from which shipments are made. 





AS OTHERS SEE US 


In its current issue,the J/efa/ Worker has a chatty letter concerning 
Cleveland, from which the following is an excerpt: 

Cleveland does not expect to have any more circuses—that is, shows of the 
itinerant variety. The city may get up a circus of its own some time in the 
future—in fact, there have been one or two partial rehearsals already. But 
outside shows are not to be allowed the use of the streets of the city. To 
keep the shows out, and reserve all the grand and lofty tumbling and the per- 
formances of electrified horses to the city itself, the streets have been care- 
fully overspread with an ingenious net-work of wire, some 20 feet above the 
ground. Looking up, oneis reminded of the ropes and nets that are stretched 
on the occasion of a trapeze performance. The wires are solow down that the 
Goddess of Liberty in her chariot could never go under, and to guard further 
against invasion the wires are all charged with deadly currents of electricity. 
Better protection against the inroads of traveling shows, like circuses, could 
hardly be desired, and the city fathers are to be congratulated upon their 
happy forethought. Meanwhile, the street car companies are putting motors 
into their cars, intending to utilize a part of the electric current these wires 
carry for driving their cars, thus dispensing with horses. Occasionally a por- 
tion of the wires falls to the ground, resulting in the death of a horse or two. 
This, of course, helps the car companies to get rid of their surplus animals. 
No men, I believe, have been killed yet, but as they follow New York fashions 
out there I suppose that willcome along in due time. Iron posts set in the 
edge of the sidewalks serve to support the net-work of wires already men- 
tioned, and the local newspapers are pathetic in their appeals to the public not 
to monkey with the posts. Cleveland votes for Chicago as the place for hold- 
ing the World’s Fair in 1892, and altogether seems to be in a happy frame of 
mind. 

The Forest City, as Cleveland is poetically called, is perhaps as favorably 
situated forthe manufacture of stoves as almost any other point with which it 
may be compared. Indeed, some of its citizens claim for it advantages pos- 
sessed by no other place. They point out its most excellent shipping facili- 
ties both East and West, as well as to the South, and dwell particularly upon 
the fact that the city stands on a line at which different supplies very naturally 
meet. The best brands of pig iron, for example, are on one side, while cheap 
fuel of excellent quality ison the other. And yet at present there is only one 
stove manufacturingconcern in the place. The history of the stove business 
in Cleveland illustrates in a marked degree the vicissitudes to which that 
industry is liable. 


Safety Apparatus tor Boilers. 

A safety apparatus for boilers has been patented by Mr. F. Walter, of Essen, 
Germany, who has perfected and protected in this country several forms of 
apparatus for automatically giving signals when the water level falls below acer- 
tain limit, and for admitting either steam to the fire-box or a further supply of 
water to the boiler. One is an electrical apparatus for giving warning of the 
reduction of level. A steam pipe is lead from the boiler at the point of mini- 
mum water level, and is carried to a chamber mounted above the boiler in any 
convenient situation. The chamber consists of two metal plates, between 
which is held a flexible diaphragm, one side of which is constantly acted upon 
by boiler steam, which enters through a pipe direct from the boiler. A rod is 
attached to this side of the diaphragm, and a valve or plug is fixed to its oppo- 
site end. Ordinarily, the pressure on the diaphragm is much greater on the 
left hand side than on the right. When, however, the water in the first-named 
steam pipe falls out into the boiler, the steam passes up to the right hand side 
and equalizes the pressure. The diaphragm is thus pushed to the left, and a 
plug opened to allow the steam to escape into a curved tube. The tendency of 
this tube to rectification causes an electrical contact which immediately rings 
a bell. Another application of the apparatus is for supplying water to the 
boiler at this juncture. When the steam escapes past the plug, it enters a 
water tank. There are two valves above and below the tank for the entrance 
and exit of the water. The action of the entering steam is to close one and 
open the other, and thus to force the stored water through the pipe into the 
boiler. A pipe with a cock is sometimes put to connect the two steam pipes 
referred to, so that the apparatus may be shut off from the boiler for testing. 

[Glasgow Engineer. 


Maussier A'uminum Process 

According to the Paris correspondent to London /nadus/ries, the Maussier 
aluminum process is coming to the front, for it is announced that one of the 
largest engineering firms has undertaken to work it on an extensive scale. 
The process, he continues, comprises three distinct periods and kinds of opera- 
tions—the desilification, the reduction and the liquation. The desilification is 
effected by means of fluorine, or flouride of calcium, at a high temperature in 
the presence of carbon. lime, or the carbonates of potassium, or sodium, 
may be added to facilitate the decomposition of the silicate. The reduction 
or expulsion of the oxygen is obtained by means of iron and manganese raised 
to incandescence in the presence of carbon. The liquidation, the object of 
which is to separate the aluminum from the iron and the manganese, is effected 
by dropping the molten mass into carbon ingot molds. These molds are 
made of wood charcoal. The aluminum so obtained is nearly pure, 


At a Perm (Russia) factory a 50-ton hammer is in use 
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HOME-MADE TIN-PLATE. 


The recent announcement of the intended application of the Norton ftluid- 
metal process to the manufacture of steel is received with skepticism and even 
with ridicule. Those who were ignorant of the attempts, which had been 
made by the most accomplished metallurgists of the world to solve the 
problem of rolling molten metal at one operation into finished forms, regarded 
the Norton process as a chimera or the wild fancy of a disordered brain. 
Hence, they derided it. The project meant such a complete revolution of 
existing methods that they could not conceive it possible or feasible. When 
they afterward learned that so eminent a metallurgist as Sir Henry Bessemer 
had devoted years to develop a practical method of accomplishing this result, 
with partial succes, they did not acknowledge the ignorance of which they 
stood convicted, but immediately accused the American inventor of claiming 
credit which did not belong to him. English journals have regarded the 
possible results o the Norton process with mixed feelings. Some regard it 
as a menace to British interests and warn their readers to be prepared for 
serious inroads on the business of manufacturing tin-plate, to which it is 
believed to be specially adapted. Others insist that it will amount to nothing, 
inasmuch as Bessemer’s fluid-metal rolling-mill process is open to the use of 
anybody without royalty, and yet no one cares to adopt it. 

The inventor is himself abundantly able to conduct the necessary experi- 
ments, even though considerable expense may be involved. If he succeeds 
in practically demonstrating the feasibility of his process as applied to steel, 
he will effect a revolution in certain branches of metallurgy. It will not 
fall still-born, as steel manufacturers are prepared to adopt it in their works 
as soon as all difficulties are surmounted and it is shown to 


e a commercial 
possibility. Those who are now at work on the experimental plant are fully 
aware of many troubles which will have to be overcome, and are prepared to 
encounter others which will not manifest themselves until active operations 
are begun, but they are not daunted. The exceeding cheapness with which 
sheet-steel suitable for tin-plate promises to be made by this process is an 
object worthy of their supremest efforts, and they will be entitled to high 
honor at the hands of their countrymen if the manufacture of tin-plate is, 
through their agency, impregnably established on this side of the Atlantic. 


Mo1.s for casting iron can only be made in sand. Iron or other metallic 
molds chill the iron, and it does not fill well. The great heat at which iron 
melts will burn any other material, or will stick so as to break the mold 
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PNEUMATIC MOULDING MACHINE. 


At the meeting of the Manchester Association of Engineers, held on Octo- 
ber 26, Mr. George R. Broadheath, Manchester, read a paper descriptive of a new 
pneumatic method of moulding, which is being introduced by the Pneumatic 
Co., of Indianapolis, Ind. ‘This machine is designed for moulding any class of 
patterns, and its chief feature is the ramming by automatic pressure. This is 
effected by having india-rubber bags fixed in the upper part of the head, in 
which air at 50 Ibs. pressure is admitted. Several of these machines are at 
present in use at the works of Messrs. Marshall, Sons & Co., Gainsborough, 
and of these machines Mr. Richards gave a description. The machines in use 
at Messrs Marshall’s works are of a rotary type, that is, the machine has two 
heads, which are coupled and swiveled ona suitable centre. While one head 
is being rammed up, the box on the other is brought under a hopper, in 
which the mixed sand has been fed by an elevator. By the withdrawal ofa 
simple slide, sand is admitted, and the ram of the other box being coupled, 
the head is swiveled and brought under the ram, and thereupon rammed up. 
By the adoption of automatic pressure, it is claimed that more uniformly 
cleaner moulds are formed, and that more uniform castings are produced. In 
working the machines at Messrs. Marshall's establishment, five men are 
employed to each machine, and it was stated that they can produce 4o to 50 
boxes per hour of eccentric clips, 8 to 12 inchesin diameter and 2 inches deep, 
whilst the machine could also be used with equal facility for loose patterns. 
Messrs. Marshall speak very highly of the machines, and consider that they 
Examples were given of 
the productions of the pneumatic machine in various classes of work, and 
specimens of various kinds of castings from foundries in America and Gains- 
borough were also shown, but some ofthem came in for criticism, as not being 
of a very excellent quality. In the discussion which followed upon the read- 
ing of the paper, some criticism was passed on the relative cost of the pneu- 


have saved them a considerable amount of money. 


matic system as compared with other methods at present in use, and, although 
the general tenor of the remarks was favorable to the pneumatic machines, 
considerable doubts were expressed as to whether, considering the cost which 
would be entailed in putting down the pneumatic plant, it would really be 
more econcmical than other existing machines. There was no doubt that the 
pneumatic machines would possess great advantages ior special classes of 
work, and would be a great acquisition to foundry plant.—[Glasgow Engineer. 


HOW STEEL TIRES ARE MADE 


The Latrobe Steel Works, at Latrobe, Pa., have erected buildings with the 
latest and best machinery for the manufacture of steel tires for locomotive and 
car wheels. Much of this machinery was constructed from original designs 
the outcome of long experience and careful investigation into the processes 
most successfully employed, both in this country and abroad. Asa result, 
they have to-day the finest and most modern piant of its kind in the world. 
The buildings stand upon a level piece of ground, some 7oacres 1n extent, and 
are placed well apart, and every provision seems to have been made for future 
growth and extension,so that each department may be enlarged without 
encroaching on its neighbor. 

The melting shop is 175 feet long by 131 feet wide. This is entirely of 
iron, and is particularly lofty and well lighted; in fact, in all the buildings 
special attention seems to have been paid to the comfort of those occupying 
them, and the abundance of room, fresh air and light is one of the most 
noticeable features in the design. The melting shop contains two 15-ton 
Siemens-—Martin melting furnaces, with their necessary drying ovens, reheat- 
ing and sand calcining furnaces. Each melting furnace has its own casting 
pit, with one ladle crane and four 7-ton pitcranes. These are the Aiken type 
of hydraulic cranes, and all those belonging to one furnace are operated from 
one pulpit. Each heat from the melting furnace is cast into ingots, one for 
every tire to be made. These ingots are at once removed, weighed, carefully 
inspected, and chipped when necessary, and stored in the yard, where they are 
handled by means of a traveling crane. As they aré selected for orders, they 
are taken to the forge, a building 300 feet long by 131 feet wide, similar in gen- 
eral design to the melting shop. In the lean-to, or shed, on one side of the 
forge building, are placed the Babcock & Wilcox boilers, with the feed pump 
and pumps for supplying water under pressure to the hydraulic system, which 
is carried all through the works. At the end of the forge nearest their storage 
yard, the ingots are charged into “continuous” furnaces, from which (by 
means of automatic cranes) they are delivered to the 20-ton steam hammer, 
This hammer isa truly magnificent tool. Under it the ingot is upset or 
flattened by a few blows into a cheese about six inches thick, which is imme_ 
diately punched. During this operation of punching both the bloom and 
punches are handled by a most ingenious combination of hydraulic machines, 
with which a man and a boy do work which ordinarily requires the exertions 
of six or eight men, and do it, besides, far more accurately and expeditiously. 
One is lost in admiration at the almost human intelligence exhibited by the 
centering crane, which, with its driver on its back, manipulates the punches, 
blooms, etc., with a minimum loss of time or labor. 

The bloom, having been punched, is transferred to a 7-ton steam hammer, 
where it is hung upon the horn of an anvil and (being in the meantime 
rotated) is beaten upon its tread until its internal diameter is sufficiently 
enlarged to allow it to be placed on the rolls at the mill. During this opera- 
tion the flange isroughly formed. After this operation the bloom is again laid 
down and carefully inspected, after which (if it passes muster) it is again 
charged in a heating furnace, from which it is transferred to the tire mill. 

This mill, like almost all the other special machinery about the works, 
was designed by their chief engineer, Mr. Julian Kennedy, and is probably 
more powerful and thorough in its work than any other which has been yet 





built. Its rolls compress the bottom and top, center and tread of the tire 


simultaneously, exerting a pressure of from go to 150 tons, as may be required. 
It is very rapid and accurate in its work, and turns out finished tires whose 
smoothness and perfection surprised the experienced railroad men who saw 
them. The mill is driven by a double 26x42” engine of 1,000 horse-power. 

At the hammers, heating furnaces and mill, and scattered thickly through 
the forge, are numerous hydraulic cranes of the Aiken type, varying in their 
details, however, to suit their different services. Tires which require no 
machine work upon them, are taken directly from the mill tothe shipping 
wharf. If, however, they are to be bored or turned, they are conveyed to the 
machine shop, a brick building 130 feet long by 60 feet wide, which is certainly 
a model ofits kind. Like the other buildings, it is commodious and airy. It 
is well-lighted by large windows at the sides and ends, and sky lights in the 
roof, and is warmed by a constant supply of fresh air heated by a steam coil 
and forced to all parts of the building through a rotary blower. The shop 
contains a 4-foot planer; three lathes of 20-inch, 38-inch and 48-inch swing; a 
radial drill; pipe and bolt cutters; tool grinding machine, and eleven special 
tire boring and turning mills, made by Wm. Sellers & Co. Five of these 
have tables 80 inches in diameter, and six have table 60 inches in diameter. 
These tools are driven by a 14x20” engine, of 140 horse-power, and are cov- 
ered by over-head railways and cranes carrying pneumatic hoists. A well- 
equipped and organized tool room serves the shop; as well as the outside 
fitters, etc. In one corner stands a 10o,oco-lb. testing machine, in which a bar 
is broken from every heat cast at the open-hearth furnaces, before any of its 
metal is permitted to be used. After the tires have been machined, they are 
removed to the shipping wharf,where they are assembled, sorted in sets,painted 
and loaded upon cars. 

In addition to the buildings above mentioned, there are ample storage 
sheds, carpenter shop, pattern shop, blacksmith shop, stables, etc , etc., as well 
as aroomy and comfortable office, with drawing room, and well-equipped 
laboratory. 

A careful and accurate record is kept of all material in all stages of manu- 
facture, from the ore in the stock yard to the finished tire in the cars. No 
material is charged into the melting furnaces until its chemical composition 
is ascertained, which is subsequently checked by a careful analysis of each heat 
cast, from which also one or more test bars are broken. Until this has been 
done, and the results laid before and passed upon by the manager, no ingot 
can be hammered, and it is safe to say that before a tire is shipped everything 
has been done that can be, to insure its fitness for the work to be required of 
it.—[Railway Review. 

The American Market Independent. 

In view of the excited condition of the British iron and steel market and 
the comparatively placid state of affairs on this side of the Atlantic up to the 
present time, our manufacturers cannot help remarking upon the advantageous 
position occupied by the American consumers of iron and steel. If this 
country had continued its dependence upon foreign sources of supply for 
staple goods, such a crisis as the cable now portrays in England would neces- 
sarily have been intensified here. Prices would have gone up by leaps and 
bounds and there would have been no remedy except abstention from buying. 
This would have meant a decisive check to progress and perhaps a ruinous 
blow to many enterprises depending ona regular supply of iron and steel. 
The industrial independence achieved by America has never been more strik- 
ingly manifested than at this time. In many branches of the iron and steel 
trades prices abroad are higher than at American works. This is an anom- 
alous condition of affairs which cannot long continue, it may be presumed, 
but that it has actually occurred is one of the most striking events of the 
times. Its portentous significance is overwhelming to those whose experience 
goes back but twenty years in the American iron trade. In that short time 
how remarkable a change has taken place !—[Metal Worker. 


The Color ot the Eiftel Tower 

The color of the Eiffel Tower, says /nven/ion, quoting from an exchange, 
has been one of the puzzles of the Paris Exposition, no two persons agreeing as 
as to what thecoloris. Some people imagine that it has been plated with nickel 
or silver, while others call it red, and others again think that it is of a beautiful 
bronze color. The fact is that it is painted in five shades of the same color, 
modulated with the skill that the French often show in cases ofthe kind. 
From the base to the first platform, the color is a dark ‘‘ Barbedienne ’ bronze, 
verging a little to red; thence to the second platform the color is the same, 
but lighter, and from this point to the top the color grows constantly lighter, 
by five successive gradations, the top being almost a golden yellow. Three 
coats of paint are spread over the entire surface, and over all is a coat of very 
hard, transparent varnish, which, by reflecting the sun, adds to the difficulty 
of defining the color with precision. The varnish is a new, patent compound, 
we believe, but it is said to have borne the severe tests of use on the iron work 
of the tower extremely well. 


The Fowler Stee! Wheel. 

last week the Fowler Steel Wheel Co., of Chicago, had in operation its 
new furnace, which operates on the Robert process, for making cast steel for 
car wheels. Several castings were satisfactorily made, and with the exception 
of the facilities for handling the material, the apparatus is in good working 
order. Improvements are being made daily, and all of the machinery is being 
put in condition for regular business. The shops are located near Burnside, 
on the Illinois Central railroad, not far from the Nickel Plate shops. Several 
large buildings contain the machinery for rolling the wheels, the furnaces for 
heating, pits for annealing, blowing engines, stationary boilers, cupola, con- 
verter, and the few machine tools. The men iu charge of the work are grad- 
ually becoming used to the new process, and each succeeding blast is better 
than the previous one. The firm is now in the market for orders, and has laid 
out the plant for a capacity of 200 wheels per week. 
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AMONG THE IRON MINES. 
Lake Superior Mining Notes :— 


VERMILION RANGE. 

Saturday night flames came shooting up No. 8 shaft at the Minnesota mine 
and in four minutes the shaft house was burned to the ground. But the 
flames continued to pour out of the shaft, like those from a blast furnace, all 
that night and a part of Sunday; even yet the fire is not entirely out, although 
as far as can be seen everything is completely burned. The fire started on the 
second level and before the men could even run the car out of the cage, the 
flames came roaring up the shaft. At the third level four men were working, 
but they escaped by the underground passage. Everything is at the bottom, 
filling up the shaft from the fourth to the third levels, and the loss can not be 
fully learned until the fire is out and the condition of the walls ascertained. 
The origin of the fire is not known, but attributed by some to spontaneous 
combustion, although more reasonably by others to the carelessness of some 
miner with an oil lamp. No. 8 was the most productive shaft of theMinnesota 
and delay meant additional loss. Chief Carpenter Frazer already has a crew 
of men at work getting everything in readiness for a new shaft and house as 
soon as the fire is extinguished and the debris taken out.—{ Journal, Tower, 
Nov. 14. 

MENOMINEE RANGE. 

The former owners of the Chapin mine are exploring near Iron Mountain, 
have met with encouragement in their search, and hope to soon be able to 
add another property of value to the Menominee range. N. P. Hulst, a gentle- 
man of recognized ability in the mining world, has direction of the work. 
[Mining News. 

The new shaft at the Caledonia has reached a depth of 65 feet. and is now 
55 feet in ore. There is no change in the appearance of the product, the ore 
continuing uniformly clean and first-class in every respect. Supt. Calhoun 
will sink roo feet and then drift across the vein. The shaft has been enlarged 
to 7x9 feet and is being timbered. Nine buildings have been erected at the 
new “location ” and things are beginning to “hum.”—[Mining News. 

Another working shaft has been commenced at the Shafer mine, having 
been started from the bottom, and in the southeast corner of the open pit, and 
will be run down to the depth of the second level, which is soon to be com- 
menced. A greater part of the Winter's work will be more of a preparatory 
nature, and will be confined largely to that part of the mine east of the open 
pit. The vein is shown to be 150 feet wide, and as progress is more eastward 
the ore becomes richer in iron. As depthis reached the ore becomes less hard, 
and finally merges into a quite soft material which is not the best ofore. At 
the completion of the preparatory work in progress, the Shafer will be in 
better shape to mine its product than ever before.—[Range. 

GOGEBIC RANGE. 

The Colby is now supplied with a new outfit of electric bells, which, after 
a thorough test, are found to work to perfection. The electric wires running 
underground into the mine,so commonly in use, but so difficult to keep 
in reliable working order, have been discarded, the connection being made 
above ground by means of a “pull” wire reaching up through the shaft. 
Buttons are placed at the surface and skip landings and also within reach from 
the cars standing at the chute, for convenience in signaling from any of these 
points. The improved device is the work of Assistant Superintendent J. D. 
Gilchrist, formerly of the Commonwealth, and reflects much credit on his 
ingenuity and skill.—_[Mining News. 

The Della option, near Upson, is just now the center of a good deal 
of general interest and a particular satisfaction to its owners. A fine vein of 
an excellent quality of ore was struck early in the week, and is now being 
opened up. As is now coming to be generally known, the iron deposit on this 
side of the range does not—at least near the surface—lie next to the solid foot 
wall, but at a distance of something like 200 feet tothe north. This fact led 
to the abandonment of work in the old shaft, which had been sunk to a depth 
of roo feet, and the starting of the shaft, or rather test pit, in which the ore 
was reached at a depth of less than thirty feet.—[Pick and Axe. 

Good ore has been struck at White’s mine. They are down 140 feet and 
it has now become a fixed certainty that this mine will be shipping ore before 
the end of 1890.—| Ashland Press. 

Litigation, growing out of some irregularity in the transfer of stock, will 
probably take the Iron King, one of the prominent Gogebic mines, out of the 
list of producers for a time.—[Norway Current. 

MARQUETTE RANGE. 

The new management of the Norwood mine is putting in new machinery, 
and making preparations for extensive operations during the Winter.—[{ Mining 
News. 

The Nidaros Exploring Co. is a new organization perfected for the explo- 
ration, in Marquette County, for mineral. The association is a co-operative 
affair, and has in its membership some of our brightest young Scandinavians 
of this city. They start out on a perfect business basis, and we hope they will 
be fortunate enough to discover something that will be of value to them. We 
wish the boys success.—[Record. 

The “ Kilworth ” property, that was explored by several Ishpeming people, 
who operated under the above title, has been taken hold of by a new party, the 
old one having given up its option. Those now in charge are Capt. W. J. 
Officer, E. P. Foster, W. Fairbairn, J. Brooks and John O. Flack. The location 
is a favorable one, being but a short distance northeast of the Winthrop mine. 
It is said that ore of good quality has already been found by the new pool. 
[Iron Ore. 

The Merryweather, to the west of the old Saginaw, says the /ron Ore, is 
showing up finely. As noted in our report of a few weeks since, the north side 
of the shaft showed considerable rock, while to the south some 30 feet of ore 
was clean. A drill hole put into the north side of the shaft, Thursday last, after 





cutting a few inches of rock, encountered ore of the same fine quality as fur- 
ther south, and upto the time of our going to press, several feet had been cut 
with the drill still in ore. There is a big vein of ore here pitching to the 
northwest, and the prospects that a fine mine will be the result grow brighter 
each day. To the east and west of the shaft, on surface, the ground is being 
opened across the strike of the vein with the object of finding the extension 
of the ore in those directions. 

The sale of the Prince of Wales mine, located in the East Negaunee range, 
is announced. The price as given to the public being $200,000. While the 
terms of sale have been agreed upon, the transfer has not yet been made, we 
hear, the purchasers desiring to settle the question of title to their satisfac- 
tion. One of the points that arise is the interest held by the Breitung estate. 
Upon arriving at the age of 21, the son of Mr. Breitung will be able to fully 
legalize all transactions in which he is concerned. His youth causes much 
annoyance at present. The Prince of Wales consists of 30 acres in the north- 
east quarter of the southeast quarter of section 5. The explorations thus far 
made are favorable for the existence of a mine, the ore of which is similar to 
the Queen, which it adjoins, and from which drifting was done that found the 
ore. The Schlesinger syndicate are the purchasers. [Iron Ore. 

Lake Superior Shipments of Iron Ore:— 

Shipments of iron ore from the mines of Lake Superior, for the season of 
1889, up to Wednesday, November 13th, are as shown by the appended statemient, 
condensed from the Marquette J/ining Journal: 


MARQUETTE RANGE. 
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Ore shipments for the season are about at an end. There will be a few 
more cargoes sent forward from this port and Escanaba, possibly enough to 
add another 100,000 tons to the total already reached, but another week's work 
will practically bring the season to aclose. The rail shipments for the year 
will be quite likely to round out the 7,000,000 tons that the output of the mines 
for 1889 has been expected to reach, and this will be about 2,000,000 tons over 
that of last year. 


Manganese Ore 
In 1868 54,000 tons of manganese ore were imported into England for gen 
erating chlorine, but since then the introduction of the Weldon recovery 
process has reduced the import to 7,000 tons in 1858, this amount being suffi 
cient to make up for the current loss occurring in the Weldon process and for 
some other chemical purposes. In recent. years the manufacture of ferroman- 
ganese has given rise to a new and large demand for rich manganese ores. 
For this purpose their value depends not on the amount of peroxide present, 
but on the total percentage of manganese. John and H. §S, Patterson report 
that manganese ores are now imported into Great Britain from Spain, Portu 
gal, Hungary, Greece, Canada, New Zealand and Australia, but by far the 
greater quantities come from Caucasia and from Chili. During the year 1888, 
£5,000 tons were imported, of which 25,000 tons came from Chili. A character 
istic of these ores is the large percentage of protoxide of manganese they 
contain. Several large deposits of manganese ores, containing between 30 
and 40 per cent. of manganese, with a large percentage of calcium carbonate, 
have also been discovered in Chili, but as yet only the richer ores can be profit- 
ably exported. Should the means of transport become cheaper, these poorer 

ores may possibly come to the English market. 


THERE has lately been introduced in London a new process of decoration 
and color-printing on metal, perfected by M. C. F. Josz,C. E, of Brussels. It 
consists in preparing zinc or other metallic plates in a special way and then 
either nickel-plating or coppering them, a dull or a bright surface being pro 
duced by mechanical agency. Specially prepared enamel colors are used, and 
the printing of the subject on the plate is carried on as in lithography. 
Embossing can be effected either in the lettering or in views, etc., this part of 
the treatment being obtained by another detail of the process, the ysual steel 
plate engraving being dispensed with. 
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THE BARNES’ AUTOMATIC SPRINKLER. 

The accompanying cut shows the Barnes’ automatic sprinkler closed. | It 
is a neat, strongly made brass sprinkler, the thread stem indicating the por- 
tion screwed into the pipe fitting. The toothed cup in the center of the 
sprinkler is the spraying cup, which, when closed, makes a water-tight ground 
metal seat against the water joint, but which, when opened, falls down truly 
and perfectly to its seat, being governed by the turned stem, thus making a 
serrated spraying cup that breaks the water into a fine spray which covers the 
ceiling and extends evenly out on each side of the sprinkler from eight to ten 
The spraying cups in some devices often fall unevenly and the water is 
The Barnes’ cup cannot fail to seat itself perfectly. 


feet. 
not properly distributed. 
The effect of this spray is not merely to put the quantity of water on the fire, 
but it also fills the air with moisture, thoroughly destroying the elements of 
combustion in the air, and the fire has no fuel to feed upon. 

The valve is held closed by a loose lever beneath a fixed lever arm, the one 
end resting loosely on a lug and the remote end held by a thin metal fastening 
that fuses when the heat strikes it. 

It will be seen ata glance that there are no complications about the 
sprinkler that could possibly occasion failure or make it only partially act. 
Every movement is positive and cannot fail. 

First—That 
the lever is so long and the fulcrum so near the brass lug that the strain, in 


To the non-expert, however, attention is called to two facts: 
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screwing the valve up to make a water-tight joint, is taken away from the 
fusible metal. This is an absolute necessity as the metal is weak in tensile 
strength, liable to crystalization and to become friable, and the strain upon it 
is reduced to the minimum. 

The long arm removes the fusible metal from the sprinkler head, and 
when the releasing device of the sprinkler is opened by heat and lets go, it 
goes to pieces all at once. This is absolutely necessary also, as the failures 
that have occurred in sprinklers have arisen from the fact that the sprinkler 
valve, only partly opened by the heat, allowed enough water to escape to cool 
the fusible metal, and the valve stuck, simply slobbering water and rendering 
no service in the extinguishment of fire. 
matic Sprinkler Co., Cincinnati, O. 


Mauufactured by the Barnes Auto- 


NEW ECCENTRIC FORMING MACHINE 


In the machine herewith shown, the back roll, being moved by eccentrics 
instead of screws, can be changed instantly from the smallest circle to the 
passing of a straight sheet (or any circle between), by one movement of the 
eccentrics; also, the stands being indexed ensures the rolls being parallel 





one with the other. These machines are made in different sizes and lengths, 


but the 30! inch by 13, and 2inch rolls are always kept in stock. It was 
awarded first premium and silver medal at the Cincinnati Industrial Exposi- 
tion, 1884. Manufactured by Oliver Pocock, 386 Hopkins street, Cincinnati, O. 


THE REVIVAL IN THE IRON TRADE. 

The one distinctive feature of the iron trade which would justify the 
belief that the activity which now pervades every branch of that industry 
possesses stability, is the steady decline observable during the last few weeks 
in the stocks of iron at the public stores. In this respect the recent improve 
ment differs from most of the improvements which have preceded it for 
along while past, inasmuch as stocks are being now worked off through a 
genuine home consumption and not through the requirements of foreign 
countries, as was the case in 1879. There is, however, a danger that the notion 
that we are rapidly approaching such another revival, as distinguished theyear 
referred to may induce a feeling of over-confidence, and that the pace may be 
so forced as to work much mischief to the iron and cognate industries. The 
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rush of speculators to dabble in iron warrants and the shares of some well- 
known iron and steel companies, de /au/e de mieux, is an instance of the harm 
that may sometimes be done ta legitimate trade by disorganizing the market. 
Operations of this kind may, for a time, succeed in inflating prices—as they 
appear to have done lately in some of the chief centres—but they are destined 
sooner or later to be followed by the inevitable reaction. 

It is unnecessary to point out that no elevation of prices that may result 
from the manceuvres of speculators can lend permanence to any improvement 
in trade, and that the only satisfactory test of such improvement must be 
looked for not so much in an enhancement of values as in a reduction in the 
enormous stocks of iron which for so many years have fettered the British 
iron industry. 
out of the question; when they are beginning to disappear, as seems to be the 
case just now, the case is entirely different, and it is safe to assume that the 
prospect is very satisfactory indeed. The question arises, how far is the move- 
The answer is that 
stocks will continue to be reduced only so long as the present activity in the 
Despite all these satisfactory results, however, there 
still remains an enormous quantity of iron in the public stores—over a million 
and a half tons-—-without reckoning stocks in makers’ hands, and before a 
“boom,” as the phrase goes, can be appreciably felt, very much of this iron 
will have to be got rid of. Asthe shipments do not show any very large 
increase, it is evident that itis tothe home consumption we must look to 
reduce the stocks to any material extent. There is no question that all 
branches of industry consuming irom and steel are remarkably active at 
present, but that this activity will last long enough to clear off the enormous 
accumulations of stocks, or any very large proportion of them, may well be 
Apart from this, however, the prospect is highly gratifying, and 
without anticipating any great “boom,” we may reasonably look forward to 
the maintenance of the present revival fora considerable time to come.—[Iron 
& Coal Trades Review (London). 


So long as these stocks are undiminished, a genuine revival is 


ment towards the exhaustion of stocks likely to go? 


home trade endures. 


questioned. 


An Engine-Room Conversation. 

“ Say, John, the superheater is leaking.”’ 

“So? How did that happen ?”’ 

“I don’t know just exactly, but as soon as the pipe became red-hot, the 
steam blowed out of the patch.” 

‘ H’m, didn’t you put on that patch?” 

“Yes; and tried the best I could.” 

“Well, tell me how you did it, and I may be able to help you.” 

“There ain’t much to tell about it. The pipe wascracked about 114” long, 
and badly burned. I fitted a piece of '{” sheet-iron about 6” long snug half 
around the pipe, filled in with red lead, and tightened the patch with three 
clamps. When the job was done I turned on the steam, left it under 70-80 
pounds pressure for about one hour, and there wasn’t the slightest leak. But 
when I started the fire under it, the steam temperature rose to about goo®, the 
patch commenced to leak so badly that I had to pull the fire.” 

“ And what are you going to do now?” 

“T think I'll try litharge instead of red lead.” 

‘Nonsense, my boy, just sit down and think matters over for a minute.”’ 

“What do you mean?” 

“I think that red lead or litharge don’t agree together with a red-hot pipe. 
See, here I have an old, cracked elbow, we'll split it into halves, and now we have 
two crucibles. In one we put alittle red lead, in the other a little litharge, 
and shove them in the boiler furnace. Now the iron is red-hot; we take them 
out, and we find nored lead or litharge, but a little dust or powder, and molten 
common lead. Do you understand, now, why your patch didn’t hold tight? 
You use steam at atemperature of 1,200°, and lead melts at about 612°. Red lead 
(Pb,O,) and litharge (PbO) are protoxides of lead, and their fusion point 
is about the same as that of the latter, hence your failure.” 

A piece of sheet asbetos made a durable and tight joint. 
Machinist. 


[American 


lron Works in Canada. 
A Montreal exchange says: The idea is once more being strongly 
advocated in Ontario that, inasmuch as immense quantities of iron girders, 
railway iron, etc., are annually brought into Canada, there is no reason why 
they should not be rolled in this country, and that a judicious amendment to 
the tariff would speedily bring about this result. If it be only possible to 
augment the number of our paying industries we should be prepared to sup- 
port to the utmost of our ability anything that would tend to that result, but 
if we are only to build up a sickly interest or to be the means of establishing 
trusts and rings that can only live by a system equivalent to dead robbery, we 
should say that it were better to hold off. Meantime, it is for the Minister of 
Finance to continually investigate our tariff conditions, so that he may, both 
by the addition and augmentation of duties and by the lowering or entire 
removal of imposts, place our manufacturing interests upon the best possible 


footing. 


The Crystallization of Iron. 

Mr. Thomas Morris, F. G. S., of the Pearson & Knowles Co.'s works, War- 
rington, England, read a paper before the Liverpool Engineering Society, on 
Wednesday, last week, on ‘‘Some Causes of the Crystallization of Iron” Mr. 
Morris, whose long experience in iron manufacture entitles his opinions to be 
received with respect, contends that the weil-known brittleness frequently 
developed in iron is the result of excess of oxygen during the puddling 
process; overheating in the mill and axle forge furnaces ; compression, as in 
the case of the inside of links of chains, hammering, cold rolling, etc., and not 
of vibration, which is, by many engineers and others, put down as the cause 
of crystallization. Mr. Morris’ views were vigorously combated, and the dis- 
cussion, though exceedingly technical, was varied and interesting. 


—- 
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Mr. Walter Meunier has recently made some experiments with different 
types of stationary engines for the Alsatian Society of Steam Users. The 
results obtained may be of interest and value to steam users in this country. 
In the table which follows, the figures for each engine are the averages of five 
tests. 





COMPARATIVE TABLE OF THE PERFORMANCE OF SINGLE AND DOUBLE CYLIN- 
DER ENGINES. 
COMPOUND ENGINES 
“a . | Pounds of water 
Type of Engine. ae ee hourly perindicat Remarks. 
thea ed horse power. 
Four slide valves...... ext bth duavidhnead : 65 16.42 Cranks at go deg. 
WE RPRONOOE coiiccsisicnseccessss 124 16.16 Single tandem 
MOU TMAt & Ide VALVES.......cc0ccecescsessecsnans 51 16.06 Cranks at go deg. 
MORIN sis n sc oseessovaetins - 304 15.9. Double tandem. 
Corliss-Berger... 306 16.75 Cranks at 99 deg. 
Average...... sAaWuigx sie eheuniwahenh sseheesenemegeat 210 16.14 
SINGLE CYLINDER ENGINES 
Corliss-Creusot ............ , 150 17.18 
7 de cavers 154 17.27 
Og ss re re 212 16.99 - 
Ge CPPS OTNIOR res cascspsvenpsesanenses 302 18.26 Double engine 
fe ‘e TS ible Wien Saapeahereneceniee 256 17.92 a ri 
PVOT OBO. i occcssacccapviesencvensstecs 215 17.52 


The difference between average consumption of steam in the two types is 
17.52—16.14 = 1.38 Ibs., or 8.55 per cent. in favor of the compound engines. 
But the efficiency of the compound engines, as measured by a friction brake, 
was only 88.15 per cent. of the indicated horse-power, while that of the simple 
engines was 91.15 per cent., giving a difference in favor of the latter of 3 per 
cent.; so that the actual economy of the compound engine was 8.55—3 5.55 
per cent. 

Comparing the simple Corliss-Creusot engine with the Wheelock com- 
pound, the difference in steam consumption is 17,18—16.16 1.02 Ibs., or 6.31 
per cent. in favor of the compound. Comparing two other engines of recent 
construction, the simple Corliss Berger with the compound engine having 
four flat slide-valves, the difference is 16.99—16.06 - 0.93 Ibs., or 5.79 per cent. 
in favor of the compound engine. The average economy of the compound 
engine, in these two cases, when the indicated horse-power is compared, is 
6.05 per cent., or only 6.05—3 = 3.05 per cent., when the effective horse-power 
is made the basis of comparison. 

Some conclusions drawn from these experiments by Mr. Meunier are 
summarized below. 

In each special case all the details must be carefully considered before 
deciding which type of engine is to be adopted. A calculation should first be 
made to determine whether the interest on the additional cost of the compound 
engine is greater than its annual saving in fuel. In the second place, the cost 
of attendance and supplies is larger for a compound engine than for a simple 
motor of the same power. 

For large power the compound engine is preferable, both on the score of 
economy and smooth working, when the load is constant. But if the engine 
is not to develop more than 250 horse-power, Mr. Meunier thinks that the 
modern simple engine, which has been so much perfected of late, is to be pre- 
ferred on account of its simplicity. 


LITTLE THINGS THAT COUNT. 


In every line of business, no matter whether conducted upon a large 
or small scale, it is the little things that count. The little expenses, the little 
wastes, the little economies, are the ones that turn the balance of accounts, 
either for profit or loss, and it is these little things that need the closest atten- 
tion. The larger, more important details of every business are carefully 
looked after; there is very little chance for neglect, carelessness or oversight. 
The workman who spoils a costly piece of machinery, or causes a loss of any 
considerable account, is held responsible, and is generally very careful in this 
respect, but in little things he is not as prompt in exercising care and econ- 
omy, and these little things are looked upon as of no consequence, and as 
having no real value. 

We have heard it asserted by a man who, beginning on barely nothing, 
succeeded in building up a large and profitable business, and retiring with a 
considerable fortune. When asked how he had managed, what was the secret 
of his success, he replied, by saving what other people wasted, looking after 
the little things and seeing that not a thing was thrown away or cast aside as 
too small or insignificant to be of any value. A few cents here and a few there 
make up quite a sum in the course of a year, and it is by paying careful atten- 
tion to the little details, by looking after the cents, that I have made my 
dollars. 

There is a great deal more in this than most people would be willing 
to admit. They are in too much of a hurry to make dollars to look out for the 
cents. 

A poor and incompetent or disinterested workman is not only a poor man 
to employ because he is this, but because he is wasteful and careless about 
small things. Take some of our very large manuafactories, where hundreds 
of employes are engaged, and, unless the most watchful care is exercised, the 
amount of waste that is lost would go far toward paying running expenses. 

In these times of close competition, when it becomes an absolute necessity 
that every possible item be carefully turned to account, the exercise of econ- 


omy in small things 1s being more rigidly cultivated. Profits at best are only 


lies between individuals and corporations. 
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small, and these are made considerably less by the wastefulness of careless 
and unthoughtful men. 

Nor is it alone in the factory or work-shop where the necessity of looking 
after these little things makes itself apparant. The workingman of to day, 
with his wages scarcely sufficient to provide for the comforts and necessities of 
life, has the most need to practice economy in small things, and it is surprising 
to note what an amount of waste is made by those who have the most need to 
practice economy. A few cents here and a few there seem mere trifles, and 
are not regarded as of any particular consequence, or as having any material 
relation to the annual expenses, but if a careful account were kept for a single 
year,the result would be astonishing, and just here is where the difference 
The latter have learned by a com- 
parison of the strict accounts , which are an absolute necessity with them, the 
lesson of economy in small things. Everything is put down and can be looked 
over and studied, and its effect upon the total noted, and this is a lesson which 
should be learned by individuals, and workingmen especipally. 
rule, no account of daily expenses, or even any expense, is kept. 
their money and it is spent. 


By them, as a 
They receive 
At the end of the year not one of them can tell 
where his money has gone, or for what purpose, whether he has made a profit 
from the time and labor expended or not; and for this reason, as well as that 
he may see where and how he may economize and save something, even if only 
a small amount, the workman should keep a strict and careful account of daily 
expenditures and receipts. 

Such a course would not only result beneficially to him personally, but 
would make him a more careful, painstaking and valuableemploye. Careless- 
ness at home or of one’s personal interests, breeds carelessness of others’ 
interests, and there is nothing which an employer notices more quickly, and 
is more willing and ready to appreciate and reward than the displao of care and 
interest in the little details by a workman. 

It cannot be expected that a man who is careless of his own welfare and 
interests will exercise any more than he is obliged to do under the watchful 
eye of the foreman or proprietor, or care for those of his employer. 

It is, then, all-important that every individual exercise this watchfulness 
of the small things in business and in private life. The employer must guard 
himself against loss by the carelessness and wastefulness of hisemployes. The 
employe should be equally vigilant in his own personal interests, and all 


should remember that it is the little things that count.—[Manufacturers’ Gazette. 


Pioneer Gone. 

John H. Shoenberger, senior member of the firm of Shoenberger & Co., 
iron manufacturers of Pittsburgh, died November 13, aged 80 years. The 
Pittsburgh Dispatch says: “When the Shoenbergers transplanted their iron 
interests from the Juniata to the Alleghany they at once gave their attention 
to the nail industry, and were properly the pioneers here of this branch of the 
iron trade. The Shoenberger mill in old Bayardstown was one of the land- 
marks of that section a half century ago. When the subject of this sketch 
began active life there were just three iron factories in the city of prominence, 
his, the Sligo Iron Works, William M. Lyon and the works of Spang, Chalfant 
& Co., all established about 1824 or 1825. John H. received a collegiate and 
also a practical business training, and his poise in after life showed how well 
he had profited thereby. After the death of his father, 1558, he took the active 
management of the business of J. H. & G. H. Shoenberger. Such had been the 
title for twenty-six years, the founder, Dr. Peter Shoenberg, having retired in 
1832. In 1860 the firm became Shoenberger, Blair & Co., and in 1865 Gen. C. 
I,, Fitzhugh, George Shoenberger, of Cincinnati, John Z. Speer andG. A. 
Steiner leased the mill and still operate it, though John H. Shoenberger always 
retained an interest.” 


Another lron 


Sharpening Knives 

A dealer in cutlery expresses the opinion that not one man in fifty knows 
how to sharpen a pocket-knife. ‘A razor,” he says, “must be laid flat on the 
hone, being hollow ground and requiring a fine edge. But a pocket-knife 
requires a stiff edge, and the moment you lay it flat on a stone, so as to touch 
the polished side, you ruin the edge. 

“The blade must be held at an angle of twenty or twenty-five degrees, and 
This is technically called the ‘ camel,’ and is 
marked on all new knives by a fine white line which does not remove or touch 


have an edge similar to a chisel. 
the polished surface. Knives improperly whetted are often condemned as too 
hard or too soft without reason.” 

Industries, speaking of the Copenhagen Horseshoe Manufacturing Co., 
says that after several years of experimental work, the concern has at last 
succeeded in producing machine-made horseshoes, that are said to be equal, 
and in some respects superior, to good hand-made shoes. 
divided 


The process of 
manufacture is into a series of distinct operations by separate 
machines, which have been gradually perfected. The shoe is machine-forged, 
and passes through the entire process in one heat, being still red hot when 
leaving the last machine in the finished state. The shoe can be made of any 
shape, size and thickness, and modified in the smallest detail. The firm is 


now very busy, and cannot keep pace with orders 


THE great novelty of this year’s Boston state fair, now being held in that 
city, is a wonderful canal which occupies the ground floor of the main hall. 
It 1s 500 feetin length and 21 in width. On its surface are seen steam launches, 
small side-wheel steamers of old and new models, canoes, rafts marine bicycles, 
life-saving apparatus and passenger gondolas, the whole making an interesting 
and novel display 


THE Mining 


have been discovered in Dakota, yet $2,000,000 of capital has been raised for 


and kngineering Journal says that only two pounds of tin 


the purpose of working the mines 























FOUNDRIES, &c. 


The old styles of charging barrow are open to several objections. The 
position of the load entirely above the point of support renders them extremely 
unsteady when in motion. They require considerable skill in working, as a 
very slight range of motion is allowed the handles before they are liable to get 
beyond the control of the operator. The position of the box on top of the axle 
also puts it very high up in the air; consequently small wheels must be used 
to give ease of filling. The use of these small wheels makes hard pulling, as 
a large wheel always runs easier than a small one. The unsteady balancing of 
the load renders it necessary where the pulling is hard to have a second man 
to help. In dumping, a second man is required to prevent the barrow from 
falling into the hopper, and frequently a fence to catch the barrow is also 
necessary. The old pattern of barrow is so clumsy that, considering its defects 
and clumsiness, it is surprising that some effort for improvement in that 
direction was not made long ago. 

McNeil's patent balanced charging barrow is intended to remedy all the 
defects enumerated above. It is light as most barrows, easy running, easy to 
fill, dumps automatically, and can be handled by one man in any situation. 
The shape of the box is the same as the oldstyle. The box rests on the tops of 
a U frame by means of gudgeons fastened to its sides and very near its center 
of gravity. The wheels, attached to the sides of the U frame independent of 





FIG. 1.—McCNEIL’S BALANCED CHARGING BARROW 








FiG. 2.—MCNEIL’S BALANCED CHARGING BARROW 


the box, are large and made of wood, They give easy traction and are quite 
as durable as any wagon wheel. The back of the box is supported by a han- 
dle on one side resting on the handle frame and is attached to the frame by 
means of a hooked and counter-balanced trigger. 

The barrow when loaded is adjusted so that it rests balanced ona point 
about two inches above the ordinary position of the operator’s hands. It 
leaves the load on the hands just sufficient for a good, safe grip, but not too 
heavy. When empty the handles are tossed up and the operator takes hold of 
the ends of the legs and finds it balanced there. The box is balanced indepen- 
dent of the frame. When loaded the box is overbalanced forward, and if free 
will dump, but is held in position by the handle and trigger, the weight of the 
handles being enough to keep it in place. When the hopper is reached and it 
is ready to dump, the operator as he comesto the hopper pulls the trigger with 
his thumb. The box proceeds to dump the load while the operator drops the 
handles, turns round, picks them up and starts away. The box, after discharg- 
ing its load, is overbalanced backward and returns to place of its own weight. 
The shape of the frame allows the axles to be placed close to the center of the 
barrow, giving stability while in motion. Any green hand can handle this 
barrow without danger of spilling, while a spill with the old style is a common 
occurrence at any furnace. Another advantage is that the U frame puts the 
box close to the ground, so that only a short lift is necessary in filling. 

These barrows have been in use for over a year and are highly praised by 
the users. They declare that nothing equal toit has been seen heretofore. 
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United States letters patent have been issued on this barrow. It is manufact- 
ured by G. C. McNeil, of Akron, O., who is the inventor. 


A New Steel Process. 

Mr. Depauw, of New Albany, Ind., who is building very extensive steel 
works, says that his company proposes to manufacture by a new process, by 
which they can make steel direct from the ore. ‘The process,” says Mr. 
Depauw, “was the invention of Charles Adams, of Pittsburgh, and he claims 
for his invention that it lessens the cost, but it does not differ materially from 
other processes now in use. The reduction is accomplished by gas, which is 
passed directly through an upright column to the ore, mixed with some car- 
bonaceous material. Then the process is directly from the reducing furnace 
to the open-hearth, and from that on the operation is similar to the ordinary 
methods. This process has been tried and proved very satisfactory in an 
experimental way, but it has never been attempted on a commercial scale. 
The saving in the cost is effected in the production of the stock for the open- 
hearth process, as the necessity of a blast furnace is obviated, and it is not 
necessary to put the ore into what is known as the pig iron condition before 
it is made into steel.” 





Our Blast Furnace Capacity. 

The /udletin of the American Iron & Steel Association has made an 
investigation into the number of blast furnaces completed on November 1, 
1889, as compared with November 1, 1888, together with the number building 
at each of those dates. No furnaces are included in the first list which “exist 
only on paper,” or which for any reason should be classified as abandoned. 
The results are summarized as follows: 


Furnaces. Nov. 1888. Nov. 188) 
Whole number of completed furmaces ...........cccseeeeceeees 582 375 
PMUNTACIIE LATRAGES.........crccecsseccseeress ccueceenewes ; 200 19) 
Ritumitious coal and coke furmaces................0.seeees 214 233 
Charcoal furnaces. a a 168 14¢ 
Number of furnaces building......................008- sauhecsrale 30 29 
Aunual capacity of completed furnaces, in net tons. 10,990,993 13,168,233 


. 1,122,000 1,204,000 


The total capacity extant is quite large, larger than is likely to be put into 
operation continuously. 


Chili Admits Machinery Free. 

The Department of State at Washington has been officially informed that 
a law has been enacted by Chili, to take effect four months from August 30, 
1889, abolishing import duties on machines and tools for the use ofagriculture, 
mines, trades and industries: pipes or tubes and composed of copper, bronze 
or iron galvanized or ungalvanized, knees, joints, T’s and other such necessary 
articles; iron or steel wire, galvanized or ungalvanized, up to the number 14 
inclusive, and copper wire, or insulating composition for transmission of elec- 
tric currents; telephonic and telegraphic instruments, insulators, iron and steel 
posts and other special necessaries for telegraphs and telephones, the material 
of iron and steel for the’permnent way of steam or horse railways and for 
portable railways; wheels, axles and felloes of iron or steel for railways and 
the cars for portable railway ; iron in plates. 


The U. S. Cruiser ‘‘ Charleston.” 

The Secretary of the Navy has notified the Union Iron Co., of San Fran- 
cisco, that he is ready to accept the protected cruiser, “‘ Charleston,” at the 
contract price of $1,017,000, deducting $4,500 for delay in completion, and $33,- 
ooo for failure to develop the horse-power required by contract. The builders 
have asked permission to substitute screws of a finer pitch and make another 
trial, but have been informed that if they do this they must pay a penalty of 
$100 a day until the vessel is accepted; and it is probable that the cruiser will 
be delivered to the Navy Department as originally proposed. While the pro- 
posed change of screws would doubtless produce a higher indicated horse- 
power, it would render the vessel less efficient in service, according to the 
views of many naval officers. 


Annealing Steel. 

There are two ways of annealing steel. It can be heated to a dull red heat, 
covered with dry, warm sand and left to cool slowly, or heat and cover up in 
the forge fire and leave it there until the fire is out and all is cold. The other 
method is to heat the steel red hot; heat gradually, let it ‘‘ soak,” as the smith 
says, untilit is evenly heated, then remove from the fire and go to some dark 
corner. Let the steel cool until you lose sight of the dull red in the dark, then 
cool off in cold water. A good ‘dark place”? may be made by throwing your 
coat over a barrel, leaving just room enough to look in at the iron. This 
method is called the “ water anneal,” and is based upon the theory that steel 
softens when cooled at a certain temperature. 


In the metal aluminum it would appear that there would be found ere 
long a method which will come into general use in machine construction, both 
electrical and mechanical. Not more than two years ago the price was $10 a 
pound, but at present it can be bought for $2. In 1883 but 63 pounds of this 
metal were manufactured in the United States, while in 1885 it was 234 pounds, 
and will probably reach this year several thousand pounds, as there are now in 
use several good reducing processes. Thus we see that within a few years 
there has come rapidly into use a metal which combines marked features of 
excellence, which cannot fail in the future to be of great value in the arts. 
[Modern Light and Heat. 

Hat Bros. & Co, of Louisville, Ky., have been appointed sole agents in 
all markets for the Cherokee iron, of Cedartown, Ga. This phenomenal iron 
is familiar to the trade for its wonderful superiority. 


Our Government vaults can hold $100,000,000, the largest in the world. 
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INDUSTRIAL SUMMARY. 


New Enterprises :— 

It is reported that large machine shops are to be established at Jonesboro, 
Ark. 

The office of the Montour Iron & Steel Co. has been removed from Read- 
ing to Danville, Pa. 

It is reported that the Calera Land Co. will build a 50-ton charcoal iron 
furnace at Calera, Ala. 

A cutlery factory is to be established at Toledo, O., for the manufacture of 
the best grades of gouds. 

The Acme Manufacturing Co., Baltimore, Md., has been incorporated by R. 
J. C. Jones, E. W. Read, C. W. S. Banks and others. 

The Missouri Pacific Railway Co. will, it is reported, build extensive 
machine shops and a roundhouse at Van Buren, Mo. 

The Charleston Development Co., lately incorporated, contemplate erect- 
ing a small rolling mill for sheet iron at Charleston, W. Va. 

A stock company has, it is reported, been organized to build an iron fur- 
nace at Pensacola, Fla., to manufacture Bessemer pig from foreign ores. 

The Frisbie Engine & Machine Co., recently chartered with capital stock 
of $30,000, will operate the Frisbie Machine Works of H. P. Frisbie, at Coving- 
ton, Ky. 

The Pequest furnace, at Oxford, N. J., which has been idle for over two 
years, has been bought by the Lackawanna Iron & Coal Co., and will be started 
running soon. 

W. J. Hammond & Son, of Pittsburgh, Pa., are to erect a $300,000 rolling 
mill at Mansfield. It is understood that the puddling department will be 
erected first, and will be in operation by April 1, 18go. 

The Seattle (Wash.) Rolling Mill Co. has been incorporated with $100,000 
capital. The incorporators are James Cartwright, William Hainsworth, L. S. J. 
Hunt, H. E. Holmes, Bailey Gatzert, Jacob Furth, C. H. Noble, R. H. Boyle, A. 
P. Mitten, W. H. Llewllyn, S. L. Crawford, C. T. Conover and W. C. Hill. 

The North Missouri Coal & Iron Co. is about to erect a big Bessemer steel 
plant near Birmingham, Ala. The principal product will be small blooms and 
billets, for which class of steel there is a large demand in the South. The 
works may be extended so that steel rails can be included in the list of 
products. 

Norristown, Pa., is soon to bave a new industry which marks an important 
development in the manufacture of steel products, and may revolutionize rail- 
The Continental Car-Wheel Co. 
has purchased grounds for its buildings, and will begin the manufacture of 
rolled street-car wheels. 


road car-wheel construction in this country. 


The latest reported addition to the industries of Jeanette, Pa., is a steel 
plant to be established there by Eastern capitalists. The location selected is 
just outside of the town proper, and was selected on account of the proximity 
of natural gas in the Grapeville belt. It is said that the works, when in oper- 
ation, will employ at least 700 men, and will be comprised of a steel making 
and finishing department. In the latter fine tools and machinery of various 
patterns will be produced. 

A dispatch from Chattanooga, Tenn., says that “the East Chattanooga 
Land Co.’s big deal has been consummated with a New England syndicate for 
All the papers have been signed and the money paid. The 
property consists of 2,000 acres bordering on the city and 1,500 acres of iron- 


$5,000,000. 
ore lands. The East Tennessee land Co. has also been organized with $3,000,- 
They have 
bought 300,c0o0 acres in East Tennessee on the line of the Cincinnati & 
The scheme contemplates locks, develop- 
ment of extensive coal and iron fields, the establishment of a Winter and 
Summer resort, and the building of a central iron city.” 

The following new companies were granted licenses of incorporation by 
the Secretary of State of Illinois: Beck & Hartung Steam Wheel Engine Co., 
to manufacture steam engines; capital, $500,000; incorporators, B. Beck, C. C. 
Van Duyn. Light, Heat & Power Co., 
Duquoin, to furnish light, heat and power; capital $50,000; incorporators, J. 


ooo capital, General Clinton B. Fisk, of New York, president. 


Southern railroad for $2,000,000. 


L. Hartung, Charles S&S. Duquoin 


R. Trusdale, D. Sheppard, R. M. Foster.—Chicago Electrical Belt Co., Chicago, 
to manufacture electrical belts and appliances ; 
ators, E. J. Hill, R. W. Hill, W. O. Scott.—Magnetic Fire & Police Alarm Co., 
Chicago, to engage in manufacturing, operating and dealing in mechanical 
incorporators, Milton Weston, U. W. 


capital, $100,000; incorpor- 


devices for fire alarms; 
KR. HA. 
wagon and carriage springs; 


capital, $500, OO 


Weston and Mason.—Chicago Spring Co., Chicago, to manufacture 
capital, $40,c0o ; 


G. H. Jones and Charles A. Kimbark.—S. 


incorporators, James Plumstead, 
E. Brown Heating Co., Chicago, to 
manufacture heating apparatus of various kinds; capital, $50,000; incorpora- 


tors, S. E. Brown, Joseph Hutchinson, F. P. Blodgett. 


Enlargements, Additions, Removals, Etc:— 

The Iowa Rolling Mills, Burlington, Ia., will be rebuilt, the new buildings 
being materially larger than the old ones. 
Malleable Iron Co., St. 
improvements in their plant, with a view to enlarged capacity. 

It is reported that the Columbus Architectural Iron Works, of Columbus, 
Q,, are considering the removal of their works to Little Rock, Ark. 

The Long & Allstatter Co., Hamilton, O., are adding a story to their main 


The Missouri 


building. The building is 60x200, and the improvement will make it four 
stories high. 

The National Screw & Tack Co., organized last May at Cleveland, with a 
capital stock of $150,000, are erecting additional works at a cost of $30,000 for 
buildings alone. 

The Norton Emery Wheel Co., Worcester, Mass., have broken ground for 


an addition to their large works, situated just out of the city of Worcester. ! 


louis, are making a number of | 

















The addition is to be 48x48 feet, in addition to their present works, which are 
118x48 feet. 

The Eagle Iron Works, St. Louis, Mo., are enlarging their plant. The 
works have been equipped throughout with electric lights, in order to admit 
of night running. 

A stock company has purchased the rolling mill of the Central Iron Works, 
Helena, Ala., and will improve and put itin operation, as lately mentioned. 
Ten new double-heating furnaces will be erected. 

The Brierfield (Ala.) Coal & Iron Co., which failed some two years ago, has 
been reorganized. The new company will issue $700,000 of preferred stock, 
and $500,000 of 6 per cent. bonds, and with the money realized will not only 
put the old works in operation again, but will build new plants. 

Sealed proposals will be received at the office of the Superintendent of the 
Postoffice, Court House, etc., building at Baltimore, Md., until 2 o’clock P.M 
on the 30th day of November, 1889, for all the labor and materials required to 
put in place, complete, wood-front drawers in Postoffice, screen, three new ele- 
vator doors in sub-basement, change the delivery windows and put in place 
the metal front newspaper boxes, in the above-named building. 

The Pittsburgh Bridge Works are running full on double turn, and are 
contemplating making some extensive improvements. In the Spring they will 
erect atwo story building, 50x200 feet, for machine shop and pattern shop. 
Originally these works occupied about one acre of ground, but they have 
gradually spread out until now they cover three and one-half acres. The 
principal work on which they are at present engaged is the replacing of 
bridges in in the Conemaugh Valley. 

The Illinois Steel Co. is preparing, we hear, to make extensive additions 
to its plant at South Chicago, where work has been begun on the foundations 
of two blast furnaces. A plate mill and open-hearth furnaces are also among 
the anticipated structures at that point; but some time must elapse before all 
will be ready for operation. At Joliet the company is now pushing to comple- 
tion a blast furnace, which will be ready to blow in early next Spring. When 
these extensions are completed the company, it is expected, will be entirely 
self-supporting in pig iron and in spiegeleisen.—[Chicago Journal of Commerce. 


Fires and Accidents:— 

The foundry and machine shop, saw mill, etc., of Luke Bros., Lockville, N. 
C.; loss $6,000. 

The Norwegian Plow Co.’s works at Dubuque, Ia., were burned last week. 
Loss, $40,000; insured. 

The Hood & Murray Machine Co.’s shop, St. Louis, was badly damaged by 
a fire November 3. About $3,000 worth of new shop tools were virtually 
destroyed, besides quite an amount of work on hand. 

A fire destroyed the boiler house of the Muncie Nail & Iron Co., at Muncie, 
Ind., at 1 o’clock, A. M., November, gth. The origin of the fire is unknown. 
Mr. Jas. F. Darnell gave theorder for lumber at 3 o’clock the same morning, 
and expects to be running again in two or three days. 


General Industrial Notes:— 

It is reported that Cleveland capitalists have bought a controlling interest 
in the stock of the Stewart Iron Co.’s plant, at Sharon, Pa. 

The plant of the Wheeling Steel Works, at Benwood, W. Va., is being 
operated to its utmost capacity. For the week ending October 26, the output 
was 2,200 tons of steel. 

Messrs. E. & B. Holmes, Buffalo, N. Y., manufacturers of high grade wood- 
working machinery, were awarded six medals on machinery recently exhibited 
by them at the Piedmont Exposition, Atlanta, Ga. 

The Stillwell & Bierce Manufacturing Co., Dayton, O., have been awarded 
by the Acadimie Nationale, of France, its grand gold medal for its Victor 
turbine, now on exhibition at the Paris Exposition. 

During the month of October the output at the armor-plate mill of Car- 
negie, Phipps & Co., Homestead, Pa., was over 4,000 tons. This is conceded to 
be more than the output of all the plate mills in the Pittsburgh district com- 
bined. 

The contract for furnishing the electric towers, for Allegheny, was closed 
Wednesday, between the Westinghouse Electric Co. and the Star Iron Tower 
Co., of Fort Wayne, Ind. The contract calls for the completion of all the 
material in 90 days. 

Sealed proposals will be received at the office of the Supervising Architect, 
Treasury Department, Washington, D. C., until 2 o’clock Pp. M. on the 5th day 
of December 1889, for the erection and completion of two roofs at mailing 
platforms for the U. S. Custom House and sub-treasury building at Chicago, II. 

A carload of steel railroad ties for the Chicago & Western Indiana Rail- 
road was shipped recently from Carnegie’s Homestead works. These are the 
first steel ties manufactured in this country. The Chicago & Western Indiana 
Road has practically decided to adopt these ties.—[Chicago Journal of Commerce. 

The by-law which provides for the granting of a bonus to the Belleville 
Rolling Mills Co., Belleville, Ont., and which will be submitted to the vote of 
the ratepayers on the 20th of November, provides that a company shall be 
formed with a capital of at least $50,000, for the establishment of a rolling mill 
Belleville. 
Upon the erection and completion of buildings and plant, at a cost of not less 


for the manufacture of bar and other kinds of iron or steel in 


than $40,000, with a capacity of sixty tons per day, and the employment of at 
least eighty men in and about the works, the sum of $12,000 shall be paid asa 
bonus, and the sum of $2,600 per annum for the next five years, provided the 
number of men is increased to 250 by the end of that time, the increase to be 
The men shall all reside in Belleville, and 
shall be employed for not less than ten months in each year. 


not less than twenty per annum. 

The works and 

plant shall be exempted from taxation for ten years, shall not be removed 

before the expiration of that period, and shall be operated continuously 

except in event of circumstances arising which the company cannot control. 
[Canadian Manufacturer. 
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BURNING OF FURNACE PLATES. 


M. Hirsh has, during the past few 
months, been engaged in making ex- 
periments on the causes of the burn- 
ing of the furnace plates of boilers, 
and finds that in many cases the intro- 
duction of oil into the boiler is 
decidedly dangerous. In making the 
experiments the inside of the boiler 
was painted with oil, and then filled 
and heated in the usual way. With 
certain oils it was found that the 
plates became much hotter than when 
water was directly in contact with 
them, and this difference of tempera- 
ture increased as the fire was pushed, 
reaching 50° C. when the rate of evap- 
oration was 31 lbs. of water per square 
foot per hour, and 200° C. when this 
rate was raised to 51 !bs. of water. In 
one instance, when the rate was not 
more than 35 lbs. of water per square 
foot of grate area, the temperature of 
the plate was found to be higher than 
450° C., the melting point of zinc. To 
investigate the subject more fully, a 
tin flask was coated with oil in the 
way described above, and filled with 
water. On heating this, it was found 
that with certain oils the tin could be 
raised toa red heat even when exposed 
to but a moderate-sized flame. Of the 
different oils, linseed is the worst, but 
colza runs itclose. Naphtha does not 
occasion overheating unless it decom- 
poses, which it is very liable to do if 
the heating is too rapid. Valvoline 
only occasions burning under exces- 
sive rates of evaporation. In general, 
oils that are readily decomposed by 
heat were found to be especially dan- 
gerous, whilst mineral oils are com- 
paratively safe —|English Paper. 

Ecrasite. 

The new explosive, ecrasite, is the 
of two engineers named 
This explosive 


invention 
Siersch and Kubin. 
is impervious to damp, shock, or fire. 
Its power is to dynamite as 100 to 
and it can be carried from place to 
place with the utmost safety. It is 
not smokeless, but emits a thick black 
smoke, and the detonating noise is 
louder than that of gunpowder, but 
shorter, sharper, and clearer. It can 
be used for rifle cartridges or as prim- 
a bomb-shell 


70, 


ing for a cannon, and 
loaded with it explodes with such 
terrific results that experiments 
against palisades representing 100, 250 
and 500 men at ranges of 300, 750 and 
1,200 metres recorded marks on every 
division of the palisade standing for a 
soldier. The secret of this invention 
is being closely kept for the Austro- 
Hungarian War Office. 





Railway Reading Lamp. 
The South 
England—the very same S. E. 


Railway, in 
R. of 
which Dickens complains in one of 


Eastern 


his ‘‘ Uncommercial” sketches, for its 
encroachments upon the play-ground 
has adopted the “‘put- 
device for the 


of his boyhood 
a-penny-in-the-slot”’ 
purpose of making its passengers pay 
for a sufficient light for reading, if 
they happen to wantit. The appara- 
tus is situated immediately over the 
passengers’ head, and under the rack, 
and is contained in a small box five 
inches by three inches. The light is 
of five-candle power, and is obtained 
by the introduction of a penny at the 
top of the box, and by the subsequent 
pressure of a knob, and will last for 
half an hour, extinguishing itself at 
the end of that time automatically.— 
[Mechanical News. 





To Those Looking 


— FO R—_— 


Manufacturing 
SITES 


IN THE SOUTH. 


THE MOST DESIRABLE LO- 
CATIONS IN THE SOUTH for 
manufacturing wagons, stoves, agri- 
cultural implements, furniture, or 
for foundries, machine shops, rolling 
mills, muck bar mills, nail works, 
glass works, cotton or woolen mills, 
and tanneries, are to be FOUND 
IN .VIRGINIA along the line of 
the Norfolk & Western Railroad 
from Norfolk to Bristol and upon its 
branch lines) HARD WOOJ) OF 
EVERY VARIETY; PIG IRON 
from the furnaces at Lynchburg (2), 
Roanoke (2 in operation and 1 now 
under construction), Pulaski (1), 
Ivanhoe (1), Radford(1 to be built in 
1890), Salem, Graham and Max 
Meadows (1 at each point now 
under construction); BAR IRON 
from the rolling mills at Roanoke 
and Lynchburg; COKE AND 
SEMI-BITUMINOUS COAL from 
the Pocahontas Flat Top Field: 
SUPERIOR GAS COALS from 
mines on the Clinch Valley exten- 
sion; GLASS SAND from Taze- 
well Co.; COTTON FROM THE 
MARKETS of the Southern States, 
and Wool from all the Western and 
Southwestern States and Territories, 
at advantageous freight rates, FA- 
VORABLE FREIGHT RATES 
made upon raw materials to all fac- 
tories established upon its line, as 
well as to points in the United 
States and ‘Territories, upon the 
manufactured articles. 

Those seeking new fields for 
manufacturing establishments 
should not fail to investigate the 


wonderful development in tron, 
Coal and Coke Industries that has 


been made within the past five | 


years along the line of the Nor- 
folk & Western Railroad, and the 
advantages offered by the State 
of Virginia in the supply of cheap 
raw materials, by the Norfolk & 
Western Railroad in the matter of 
freight facilities and rates upon raw 
materials and for reaching home, far 
distant and foreign markets, and by 
the cities and towns along its line 
in the way of advantageous sites, at 
moderate cost. Many of the cities 
and towns exempt manufacturing 
establishments from taxation for a 
series of years. 

For further information as to 
freight rates and sources of supply 
of raw materials, apply to A. POPE, 
General Freight Agent, Roanoke, 
Va., or to 


CHAS. Cc. EDDY, 


Vice-President, 


ROANOKE, VA. 











Natural Gas Soliditied. 

A process of condensing natural gas has been invented and patented in 
Anderson, Ind., and is attracting widespread attention. The great possibilities 
of it have attracted the attention of the Standard Oil Co., and representatives 
of that corporation from Cleveland and New York have made the inventor 
flattering propositions should the plan prove a success. The inventor states 
that there can be no doubt as to the possibility of his process. He is now 
engaged in the construction of the necessary apparatus, and will shortly give 
a practical exhibition by reducing a quantity of natural gas into solid sub- 


stance. The process itself, as well as the machinery needed to carry it out, is 
very simple. Gas, when transformed into solid matter, is not dangerous to 
handle. Its expansive force is very great, and when the substance becomes 


heated above a certain degree it will become very volatile and will burst 
an ordinary cask or can, but the effect is gradual and it does not explode. 
The inventor claims that with a 10 horse-power engine he can reduce enough 
gas in one day to supply a city of 50,000 inhabitants with fuel for 24 hours. 





Go Somewhere. 

Don’t stay at home on Thanksgiving when you can travel on the Nickel 
Plate at one fare for the roundtrip. Tickets good going Wednesday, Nov. 
27th, or Thursday 28th, returning any time until Dec. 2d, 1889. Rate applies 
between all stations. Inquire of nearest agent. 





Everybody Will Travel. 
On the Nickel Plate during Wednesday Nov. 27th, and Thursday Nov. 28th, 
for their Thanksgiving rates are but one fare for the round trip, between all 
stations, good returning on or before Dec. 2d. 


Bovnton’s Adjustable 
Alligator Wrench. 






Invaluable for work in close coils and corners that cannot 


Quick and handy in adjustmeut. 1 
be reached with other wrenches. Made entirely of drop forged steel. Four sizes. Manufactured by 


CAMPBELL PRINTING PRESS & MFC CO. 


60 William St., New York. 325 Pearborn St., Chicago. 


JAMES FP. WITHEROW 


ENGINEER AND CONTRACTOR, 


LEWIS BLOCK, PITTSBURGH, PA., 
GENERAL AGENT FOR 


Whitwell Fire-Brick Stoves and Clapp-Griffiths Patents 


FOR THE MANUFACTURE OF SOFT STEEL. 


Specially adapted for A No.1 Boiler Plates, Boiler Rivets, Wire Rods, Stay Bolts, Stamping Ware, 
Nail Plates, etc. Will contract to completely erect, equip and place in operation blast 
furnaces, Whitwell stoves and aul lants asabove. As I manufacture at my 
own works, everything appertaining to blast furnace and steel works 
construction I can guarantee promptness and satisfaction. 


SEBASTIAN, MAY & C9.’S 


—— NEW 


(8-in. Engine Lathe, 


Just introduced. New design. All the latest 
improvements. Write for cutsand prices. Com 
plete catalogue of foot and power lathes and tools 
mailed on application 


164 W. Second St.. Cincinnati, 0. 
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WE MAVE NO DOUBT 


When you are in the market for 


CATALOGUE PRINTING, 


Or any other kind of printing, you want THE VERY BEST at 
reasonable figures. We manufacture 


Blank Books 


Of the best of stock, and pay special atteution to durability and superior work- 
manship in every particular. 


Please write to us for estimates 





COR. ST. CLAIR AND WOOD STsS., 


CLEVELAND, O. 


Se 
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ELECTRIC 
Gasoline ax Oil Torches 





FOR USE IN 


Foundries, Shops, Factories, 
And for: Out-Door Use. 


Not affected by wind or rain, producing a 
large, brilliant, white flame, and light- 
ing for one cent per hour. 


The Schneider & Trenkamp Co. 


CLEVELAND, O. 


Improved Wood-Working Machinery. 
A FULL LINE, 


LOW PRICES. 


Planing, Matching, Molding, Ten- 
oning, Mortising, Boring, 
Shaping, Carv- 
ing, Etc. 


COMPLETE OUTFITS. 


Write for our New Illustrated Catalogue (just out) and our Latest Price List. 
Mention this paper. 


FRANK & CO., 176 Terrace Street, BUFFALO, N. Y. 


—THE— 


Caldwell Sash Balance 


Is a Simple, Compact and Durable Device, Superior to all 
Other Methods for 


Balancing Window Sash. 


It is cheap, easily applied, and gives perfect satisfaction. 
Adapted to old and new windows, and does not require 
box frames. Does not get out of order and 
is a PERMANENT FIXTURE. 











Send for Catalogue and Full Particulars to 


CALDWELL MANUF’G CO., 


291 State St., Rochester, N. Y¥. 








THE BEECHER FURNACE C0., 


MANUFACTURERS OF THE 


Beecher Warm Air Furnace. 


Burns Hard Coal, Soft Coal, Coke or 
Natural Gas. 





ALSO 
Heating and Ventilating Engineers 


Estimates Furnished on Application. 





Nffice, 116 Viaduct. Works, Elm St., 
CLEVELAND, OHIO. 


&@-Send for catalogue and discounts. 





THE 


Detroit - Sight-Feed 


LUBRICATORS. 


Gates and Seibert pat’s) 
Are pronouncedthe best 
by more than 40,000 
Users. 
o Simplein operation and 
always reliable. 

A lubricator sent on 30 
days’ trial to responsi- 
ble persons. 
ae ouate not take’ five 
times the cost of my 
im Lubricator ifI could not 
get another,’’ is the 
statement often made 
=F by users. Send for cir- 
cular and price list. 


Detroit Lubricator Co., 


164 Griswold Street, Detroit, Mich., U. S. A. 









BUNDY RADIATORS 








ODOR PED TET RELE AL OBIE Ci ELE 
————— 


- Steam and Hot Water. 


10,000 pleased parties using an aggregate 
of over 12,500,000 square feet of Bundy 
Radiators attest to their superiority. 









IF YOU DOUBT THIS 


We will send the list and consider it a favor 
if you will write to the parties for 
their opinion. 


Send for catalogue with new designs of! 


tai. 


ish and other Queen Anne rooms. 


A. GRIFFING IRON COMPANY, 


673 Communipaw Ave., Jersey City, N. J. 





FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 






Corner Center and Frank Streets, Rochester, N. Y3 


New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 


SEND FOR OUR CATALOGUE. 





Cuyahoga Manufacturing Co., 


MANUFACTURERS OF PATENT) 


BURGLAR ALARM DOOR KNOBS 


—— AND-— 
Burglar Window Alarms. 


Cheapest, most Reliable and most durable Burglar 
,Alarms on the Market. 





| Ne 
wie 





Grand Arcade, Cleveland. 0. Sa” Agents Wanted. 





ESTABLISHED 1854. 


PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leon- 
ard streets. 


Cleveland, O., U. S. A. 


PARKER & MEIKLE, 


Practical Steam Fitters and Plumbers. 


High and Low Pressure, and Exhaust Steam Heating. All Sizesof Pipe Cutting 
a Specialty. Jobbing promptly attended to. S@Telephone 2260. 





llS> Water St. - CLEVELAND. ©. 





JUSTICE’S 


“Reliance” Hydraulic 


Jacks, 





10, 15, 20 and 30 Ton Capacity. 
Broad Base and Ground Lift. Lowered by 


thumb screw. Best in the market and 
do not easily get out of order. 


PHILIP S. JUSTICE & CO., 


PHILADELPHIA, PA, 


Williams, White 
&CO., 
Moline, Illinois, 


MANUFACTURERS OF 


DROP PRESSES, 


The Forging and Bend- 
ing Machine, 


The Bulldozer 
DOUBLE AND SINGLE 


> Punch and Shears, 


WS Sa THE IMPROVED 


yosrice namaen. JuStice Spring Hammer. 








. WELLINGTON 
oi Belt Holder. 
f; Raneatty aprons. 


BETTER THAN LOOSE 
PULLEYS. 





Shifts Belt 
Pulley. 


Belt stops when machine stops and lies slack 
until machine starts. mo cheap, easily 


from Driving 


operated. Sent on approva 
use. Address 


W.R. SANTLEY & CO., 


Wellington, O. 


. Thousands in 





Important to MERCHANTS, MANU- 





FACTURERS’ AGENTS and others 





engaged in trade with the AUS- 
hontai 


TRALASIAN COLONIES. 





SYDNEY 


Trade Review & Prices Current. 


The oldest and only recognized com- 
mercial journal in N.S. W. 


Has a Large and Increasing Circula- 


tion throughout the COLONIES and 
offers to the above THE MOST 


JUDICIOUS ADVERTISING MEDIUM. 


Annual Subscription £1 1s. Write for speci- 
men copies and particulars. 


——Published at the Offices :—~ 


CHAMBER OF COMMERCE, 


Sydney, N. S. W. 
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TloEE SwayEEET & CLARE§:. CO... 


CR ee nen 


‘THe IRON TRADE REVIEW. 








WMiariomn. 


Inad. 


Manufacturers of REFINED AIR FURNACE MALLEABLE IRON. 


Superior advantages on account of Natural Gas Fuel. 


Hardware Specialties. 


Aiso manufacturers of Curry-Combs, Hardware and Saddlery 
Beas Write for Price List and Catalogue. 





IRON AND STEEL MARKETS. 


PIC IRON. 


months): 
Foundry, 
1§@17 65; No 


CLEVELAND (f. o. b. cars, four 
Bessemer $19 cof@19g + No. 1 
$18 15@18 65; No. 2 Foundry, $17 
1 Gray Forge, red $16 65@17 25; No. 2 
Gray Forge, neutral $16 15@16 65 No. 1 
American Scotch, $19 40@20 05 ; No.2 American 
Scotch, $18 40@19 « 


short 


CHICAGO (reported by Rogers, Brown & Co 


Southern Coke No. 1 Foundry, $18 50/19 oo 
Southern Coke No. 2 Foundry, $15 co :8 5« 

Southern Coke No. 3 Foundry. $09 oc(@co a 

Southern Coke No 1 Soft, $ 8 cof 850; South 
ern Coke No Soft, $17 som@1s oc Southern 
Grey Forge, $00 oof Ohio Silveries No 
1, $15 7§@19 2 Oh o Silveries No. 2, $17 754 
18 25 Ohio Strong Softeners No. 1, $19 2514 
1975; Ohio Strong Softeners No. 2, 3i8 2° 
1875; Lake Supenor Charcoal Nos. 1 to 6, 
$20 50421 50; Tennessee Charcoal N >. 1, $19 5« 
(@20 00; Tennessee Charcoal No. 2, $.5 s0/4 19 0¢ 
Southern Standard Car Wheel, $24 00(425 00 


Tennessee Stancard Car Wheel, $19 oof 20¢ 


Hanging Rock Standard Car Wheel Cold 
Blast, $26 oc(#28 o Hanging Rock Standard 
Car Wheel Warm Blast, $22 oo 24 


reported by Rogers, Brown & 
Ohio and South- 
Ohioand Southern 


CINCINNATI 
Co. Hot BLAST FOUNDRY 
ernCoke No. 1, $17 00@17 50 
Coke No. 2, $16 5u@17 00; Ohio and Southern 
Coke No. 3, $16 00@16 50; Ohio Soft Stone Coal 
No. 1, $17 50@18 00; Onio Soft Stone Coal No. 2, 
$16 s0o@1700; Hanging Rock Charcoal No. 1, 
$21 00@22 00; Hanging Rock Charcoal No. 2, 
$19 00@21 50; Tennessee and Alabamba Char- 


coal No. 1, $158 50@1g 00; Tennessee and Ala- 
bama Charcoal No. 2, $17 00@1800. FORGE 

Strong Neutral Coke, $15 75@1600; Mottled 
Neutral Coke, $15 00@00 00; Cold Short Coke, 
$15 so@oo 00. CAR WHEEL AND MALLEABLE— 
Southern Car Wheel, $23 00@2400; Hanging 


Rock Cold Blast, $22 oo@25 00; Lake Superior 
Malleable and Car Wheel, $21 00@:2 00 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry (new 
classification), $17 oo@17 50; Southern Coke 
No. 2 Foundry (new classification), $16 50@ 
1700; Southern Coke No. 3 Foundry (new 
classification), $16 00@16 50; Grey Forge, 
$15 50@16 o White and Mottled, different 
grades, $14 25@15 25; Silver Grey, different 
grades, $15 co@rt Southern Charcoal No. 1 
Foundry, $17 50@18 00; Southern Charcoal No. 
1 Mill, $16 00@16 50; Southern Car Wheel, 
Standard biands, $23 00@24 00; Southern Car 
Wheel, other brands, $18 75@21 25; Hanging 
Rock Coke No. 1 Foundry, $17 50@15 00 ; Hang- 
ing Rock Charcoal No. 1 Foundry, $21 50@ 
2200; Hanging Rock Cold Blast, $23 so@2s so; 
Hanging Rock Warm Blast, $00 00@oo oo. 


& Co. 
me. x; 


So(@is 75; 


LOUISVILLE (reported by Hall Bros 
Hot BLAst FounpRy—Southern coke 
$16 00@16 so; Southern coke No. 2, $is 


Southern coke No. 3, $15 25@1550; Mahoning 


Valley Lake ore mixtures $19 00@1g 50; 
Southern charcoal, No. 1, $18 00@18 50; South- 
ern charcoal, No 2, $17 50@1800; Missouri 


Missouri char- 

Neutral coke, 
short, $15 oo@15 25; Mot- 
CAR WHEEL AND MALLE 
APLE—Southern (standard brands $23 0c0o@ 
2375; Southern (other brands), $19 o0@19 50 
Lake Superior, $22 00(@22 50 


SIG OO(@1G 50; 


FORGE 


charcoal, No. 1, 
coal,No. 2, $18 soft 
$15 oo@15 25; Cold 
tled, $14 co@14 


} 00 


ST. Louis (reported by Rogers, Meacham & 
Shields): Hor BLAst COKE aND CHARCOAL— 
Southern Coke No. 1, foo 00@19 00; Southern 
Coke No. 2, foo o0@18 so; Southern Coke No. 3, 
$00 00@I18 00 Southern Grey Forge, fco c0o@ 
1750; Southern Charcoal No.1, $18 50@19 00; 
Southern Charcoal No. 2, $17 50@18 00 ; Missouri 
Charcoal No. 1, $18 so@19 00; Missouri Charcoal 
No. 2, $17 50@i800; Ohio Softeners, $19 00@ 
20 00 CAR WHEEL AND MALLEABLE IRONS 
Lake Superior, $22 00@23 00; Southern, $19 00@ 
24 00 CONNELLSVILLE COKE-— East St. Louis 
$5 25; St. Louis, $5 4 


BUFFALO (reported by Rogers, Brown & 
Co. Mahoning and Shenango Valle y strong, 
No.1 Foundry, $19 o Mahoning and 


Shenango Valley strong, No. 2 Foundry, $18 o 


(LOO OO ; 






@oo oo; Niagara No. 1, $19 oo@o0000; Niagara 
No. 2, $18 co@oo 00; Niagara No. 3, $17 25 woo oo: 
Ohio Softener No. |, f:9 25@ 00; Ohio Sofenet 
No. 2, $18 25(400 00; Lake Superior Charcoal 
$21 0o@oo0 00 ; Tennessee Charcoal, $19 5so@20 ox 

Southern Softener No. 1, $18 25(#00 00: South 
ern Softener No. 2, $1 ie »; Alabama Car 
Wheel, $25 00f@25 25; Hanging Rock Charcoal 


$24 007400 00.; 

DETROIT (reported by William F. Jarvis & 
Co. Lake Superior Charcoal, all Numbers, 
$21 oo@21 50; Lake Superior Charcoal, Bessemer, 
$21 00(@22 00; Lake Superior Coke, Be-semer, 
$22 50q@2275; Lake Superior Coke, all Ore, 
$20 co@21 00; Lake Superior Coke, Cinder 
Mixed, $18 25@1875; Standard Ohio Black 
Band, $20 0co@21 00; Southern No. 1, $18 25@ 
1850; Southern Gray Forge, $16 25@16 50; 
Southern Silvery, $16 so@17 00; Jackson County 
(Ohio) Silvery, $19 25@19 75; Old Wheels, $19 00 
@19 75; Old Iron Rails, 25 co@2s5 so. 


PITTSBURGH (reported by A. H. Childs): 
No. 1 Foundry, $18 50@18 75; No. 2 Foundry, 
$17 50@17 75; Grey Forge, $16 75@17 00; White 
and Mottled, $15 50@15 75; Warm Blast Char- 
coal, $18 0o@22 00; Cold Blast Charcoal, $24 00 
@28 oo ; Bessemer, $20 00@21 00. 








MERCHANT IRON AND STEEL. 





Flat Bar. 
OE Oy eh ie OF Bi inesi dn ccactccangstziccscessaes 1 80 
44% to 6by % torinch.... Sexsubeq@assts .I gt 
P.O OC. TG WO SEM isissascscsccctcns —cansocens .2 20 
14 & 1% by % to ¥% inch................00 I Qo 
XE TOG TH Fe BO FE, BRCM sa cccsccccsnvosvcseens secces I 90 
4, % and % by K¥to % inch....................... 2 3 
Round and Square, 
RES See cd snasavenpadieteneccuvevaieaeteansesekbentesss 1 80 
i re Maa asivvs ba cases sevesnsrasecnccenisadecaieas sackin 2 00 


{ to 34% inch..... 
3% to 4inch.... 
4\% to 4% inch... 
4% to 5inch.... 





Oval. 
; to 1% inch. 
; to ¥% inch. 


Half Oval and Half Round. 



























Ue Se ee epee sanekediCnabels 2 90 

% co 1 inch... +2 50 

Ak & SS ee .3 00 

MA ee -3 30 
petaidiweaatiausccesceiigheintdy ju. ahen cdsusywarnaveseasno 4 So 

Heavy Band. 

B36 00'S Bay 16 Sti 5-26 TCI a css cseis cs cccccccueesess 2 00 
to 1% by \% and 5-16 inch. = a eS 

bh CO 96 DY SE BMG S16 TMC oc cccciscccscseccessssc 30 

l, to % by & and 5-16 inch..................ccceeeees 2 80 

,»Hoops. 

1% to 4, 

1% to 2, 

1% to2, 

1% to2, 

1% to2, 

14% to 2, No. 22... cupapbienes 315 

15-16, 1 and 1\%, Nos. 13 to 15. <a oS 

15-16, 1and 1%, Nos. 16 to 18... v2 95 

15-16, 1 and 1%, Nos. 19 and 20 3 05 

15-16, 1 and 1%, No. 21..........2. o<sG 35 

SRE WEE OG, EARS Esa bans cvveneccapdecenevesennsases 3 35 

Ms SNe EM, TEND EM cap dtevnnacecnassconasonctpunaesanascenanad 2 05 

Ms SI. SO Peis ac ccancessyoacttrweskeosaynses ond 1S 

%, Nos. 19 and 20 «2 25 

a I, “  eclamas oan oA eo 

OD a een 3 45 

13-26, Nos. 13 to I6§...... soe 25 

3-16, NOS. 16 tO 18........ccrcccccccscccccvescccccecncess 335 

aes PO. SP MEINE DOs pani ns concn s<ckovsheasaathteesress 3 45 

BGT FEO. Bl vsicecnccsevese snes a 

13-16, No. 22 3 

-—, O08. 13 16 IS......: ak 

%, Nos. 16to 18..... +3 

¥%, Nos. 19 and 20.. ; 

ie: “Mails Oils chcnncsancessnnsducautespabeadueuceuedeosectnubetn 

its: ING Ul. ccscieshseeantas~ashechnhacnibebhidseeasnateeerneuehen 

11-16, Nos. 13 to I5... 








11-16, Nos, 16 to 18... 

11-16, Nos. 19 and 20. 

11-16, No. 21 

11-16, No. 22 

¥z, Nos. 13 to 15 s 

hs MRD: SERIEED COT cs vonwcusechacacessessannviasassabaccaresaes 3 85 

3e, Nos. 19 and 20. 

ae eae 

es PU. OE venadosen : * 

iy See Bicacwecpanrdscpssnunsesenpastectntsarrssiessnedssuansa 
Light Band. 

Bt Gr ee 00h BO vnasvn cn ccnccesncraserscasnesatsas 

1% to 6 by Nos. 11 and 12.. 7 

FO a Oe WG UO SH1G SOO sc ctconscvecnessessasceseassanss 2 35 

Bee Se ROR OT EE ee eer 2 45 

% and 13-16 by &% to 3-16 in.... 2 65 

% and 13-16 by Nos. 11 and 12.. et 75 

¥% and 11-16 by &% to 3-16 in...... .. cond O 

¥%, and 11-16 by Nos. 11 and 12.... 3 05 

¥% and 9-16 by &% to 3-16 in. .... : 3 25 

We ANC 0-16 DY NOS. EX GUNG 1F..cccccccocceceonceseess 3 30 

iy RI SON REO BiB sacs vec seen caccnasencseseudisencsaseeste 3 50 

iy HO TONS. ©E BUNGE EB vc cnccasnacndtcdecvvcnniccacvsassecenss 3 60 

Wagon Box Iron. 

% inch, beveled edge, by Nos. 11 and 12......2 75 

% inch : My - 13 and 14. ....3 05 

¥% inch, ‘ ; 2 11 and 12...... 3 05 

¥% inch % 13 and 14......3 2: 
Sheet Lron. 

No. 10 to 

No. 15 to 

No. 18 to 

No. 22 to 2 

No. 25 to 2 

No. 27 

ee Mlicincicndcunkasonatencas 





Iron Boiler Plates. 
Tank, ¥% inch and heavier 
C No. 1, ve oF 
CH No.1 e “3 
CH Flange, “ as 
Extra Flange, 
Solid Fire Box, 





Flange. 





96 to 10 
100 to 104 in 
NE Oe EEG Bi. skies s:cshavikencicsd'ssannskenassaneats special 


American Cast Tool Steel. 


ROUND, SQUARE AND OCTAGON. cts. Ibs 
50 BO, AO a nas caancsnnaccnhssdahdseadcadaacanacd 09 
g16to%in “ 
7-16 to % and 2% to 3in.. 
3% toq in...... 






% to 11-16 and 4\%. 10% 
AD ME ecicscasucsavaxtonas 11% 
¥% to 9-32 and 6% to 7in ae. A 
ON OE ITE REM OP TERE St EE ORR scahahabasmake 14 
Flats. 
cts. Ibs 
2 to 9-16 wide by 2 to % thick...............cccccesceees ° 


| H. P. Hussey. 


CLEVELAND ROLLING 


MILL CO., 


MANUFACTURERS OF 
BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel O 
Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





Bessemer and QO. H. Steel. 






ct. Ih 
Machinery base price, 02% 
i) . 02% 
EE ites ncaiiasdessiaes ale 03% 
Sleigh Shoe .. a 02% 
2700 CALE.... bis 03 
Cutter Shoes, tapered and burr. = 03 


English Tool Steel. 








Rt a eee 
Hobson's “‘ Best’’. 
es “* Choice’ 





Burden Boiler Rivets. 
%, %, 11-16 and ¥% inches diameter............... 4 00 
Bridge %, 3%, 11-16 and ¥% inch diam............ 4 00 
SCRAP IRON AND OLD METAL. 


NET TONS 














No. 1 R. R. wrought SCTrap.........ceccecescccees $20 50 
No. i wrought scrap........ - IQ 00 
No. 1 Machine cast scrap. 13 00 
Pipes and Flues (clean)..... , «= 23 00 
BONN Gece vc eneeseusncsscevecceustoussevotesusvapcrecenns 24 00 
OS Bg Se ere re ree 14 50 
Wrought turning (free from cast). 13 CO 
ee a OS ee are eee ar 9 oO 
Uncut wrought iron boilers. . 12 00 
Steel boiler plates.................. 13 00 
Le eee 8 50 
ate MI TAOS (CIORA) 60.055 sccsskcscesacoascensene 12 75 
pT SR PEGE RS epee eee epee rs I2 50 
Hoop and band iron. ~~ OM 
0 ae ee 8 00 
Wrought drillings......... ..... ye 
Ee BRO aa ov accassoiie cane ochsnisodachecksacacdast 9 50 
Gross TONS 
TD See ere mera an 24 00 
EE NEEM sooo. nce te tuodadnsniesanvicieascuaet 18 00 
Ce I ire siincesincncsp snacks cnpevennssscpes seeven 17 
MPU WINE. iccenes vcnsarenxasreassoes Bw 10 
No. 1 H. red Brass.. II 
Heavy yellow brass. 8% 
Light yellow brass.. 6 
Scrap Zinc 
rc ee ee 
Heavy Lead 3% 





DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron. 


Rooms 716. 717, 718, 719 Perry-Payne Bid'g 
CLEVELAND, O. 





TUTTLE, OGLEBAY & CO., 


Commission Dealers in 





| 


trom =- Ores, | 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 


CLEVELAND, OHIO. 





J. H. OUTHWAITE. W. G. POLLOCK. 


J. H. OUTHWAITE & CoO., 


Exclusive attention given to 


LAKE SUPERIOR AND MENOMINEE RANGE 


Eromn Ore. 


Cleveland, O. 


Perry-Payne B’ld’g, 


CONDIT, FULLER & C0., 
Pig and Bar Iron, 


CLEVELAND, OHIO. 








Pickands, Mather & Co., 
IRON ORE .- .- 


— AND — 


Pic IRON 
Corner Bank and Superior Streets, 
| CLEVELAND, O. 





Geo. H. Pomeroy. 


HUSSEY & POMEROY, 
EXCLUSIVELY PIG IRON, 


' Strong Foundry and American Scotch 
Irons, Grey Forge and Bessemer 
Irons for steel purposes. 


Room 57, Grand Arcade, Cleveland, O. 





H. N. HILL & CO. 
Iron and Steel. 


REPRESENTING 
LINDEN STEEL CoO., L’t'd. 
Cold Condensed Shafting and Bar 
all kinds. 
COBB & DREW. Norway Iron Rivets. 
READING BOLT & NUT WORKS. Boiler 
Bridge and Ship Rivets. 
TYLER STEEL TUBE CO. Steel and Iron 
Boiler Tubes. Locomotive Tubes a spe- 
cialty. 


813 PERRY-PAYNE BUILDING, 


CLEVELAND, OHIO. 


oe 
lron Ore, Pig Iron 
es ces ss ea 


Steel Plate, 
Steel of 





Ohio. 





PITTSBURGH & WHEELING COAL C0., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons daily. 
Office, 29 Mercantile Bank Building, 
CLEVELAND, OHIO. 
Lake Shipping Point, Lorain O. 
TAS. PATTERSON, Sales Agent 








in th 


1 band saw 


$80 will buy the best No 
world 

$100 will buy our new No. 2 band saw 

$185 will buy our new patent band re-saw 
ing machine. 

$100 will buy the best No.1 automatic rip 
sawing machine Weatherboarding attach 
ment included, and one 12-inch rip saw 

$125 our new No. 2 complete as above 

For further particulars address 


STANDARD MFC. CO., 


118-140 Main St., Edinburg, Ind. 








eyHue yy 


oF 


SIZxIOM UOII PUL S]STUIYIeUT JO S191} 


UNIVERSAL MILLING MACHINE, 


~ 
t= | 
Qu 


Gear and Rack Cutting, Milling 
Index Drilling to Order. 


Laight & Canal Sts. NEW YORK. 





foal 











ae 


SIVFIOAM VOM PSs Oe 





<4 








‘Tue IRoN Trapp Reaevirw. 


a 











MACHINERY SUPPLY MARKET. 


American 





10 
Wrights... % 
Bellows. 

> Hill’s. ..dis 40 
Blacksmiths Bullock’s.... dis 50&10 
PE RIACED vaca: coccssivecisver stenoses covet dis 40@40& 10 
| eee eee ae «Gis 40&10@50 

Belting. — 
Boston Belting Co’s aes... dis rath Oe 5 
“" extra........ dis 60&5@60& 10 
553 . - We siscsessensesscerpesseteed dis $5 
POV t's Bart LO Dec svescioreessecoves saseecovessv esses dis 4 


Cleveland Rubber Co. extra standard .dis ph 
Shultz Raw Hide Leather Belting, sin vy in 
scons Sonsddauseeceprdice vee Sembasconcchenunadehts teenies 5 
Shultz Raw Hide Leather Belting, double 
RUE LAP DOGDICcc..cccecceyensiverecnsoeyses dis 
Standard, oak tanmned............sccsseseeses dis : $1860 
Alexander Brothers’ pure oak tanned. ...dis 45 
Blowers and Exhausters. 


BBs Fc CAR ROBE Wi siniccecces arscccsecsseconveieseste 
Boston Blower Co........ 
Buffalo 


CORR eee eee eee ee See eeeee tenes eeeseeeeeses seeees eee 








Borax. 
coiiés\Vaveceuabessnupenctucsoncebiauabaesaasasensieess tie A ho @10% 
Chalk. 

WRPEOD eiceesakcassanaiaccscerers ach anenemcaann gross 50 
White Crayon $ gross ed ir 10 

essonss desesbticdiaceusives saceueutevaeesunte sessiwereennd is 70 
PERUID, « sccscveasivncesuese con duduesest bese sevhesuriescediecnesoal dis 85 
Chucks. 

Cushman’ 8 4 Jaw Independent................ -dis 45 
ee dis 40 

2 Geared Scroll dis 30 

s _ Brass Workers. ........... dis 25 







pe 

Little Grant Drill 

Horton’s Universal & Ind.................. 

National Combination Claeseie 

Sweetland cash 

Skinner ae. een 
ee Independent... 





“ 


Morse ss 
Skinner ‘“ 


Cutters and Reamers. 


















OWE se secorscacs isscsaeae accunoc pnacessocuvee 

Pratt & \eteeaneiidion wer ang 

Standard... seeeeGis LO@IS5 

Brown & Sharpe, “Milling ‘Cutters... dis 15 
Gear Cutter..........ccccces dis 15 
Crowbars. 

CNR GR soc oncxsncess Saumevdthabeceakonansnvacenchavecoate ib 
FLOM, GOCE, POLI soi ssdecesccaccccccecoscancensenee eb 334 
Drill and Drill Stocks. 

DIR tO es cesastessuaesnas Ge eeGadenmeninnce dis so&10 

Morse Taper and Straight shank to 
PUNT ini cclecidek seabtabsscadcwasvaudiseuncainanicaceaad dis 50&10 
Morse Tap er and Straight shank Larger 
NIN EET ccccccccevunesasthucpeacssoanatbaanesssncaavant i 
Drill 7 een 
SERS Se MEE SS i 
ee 
Maneer’s bench 
MIT © ir obi vavencena casescessceceresasscsens 
Emery. 
a 4 to No. 54to Flour, C. F. 
46 gr. 150. gr. FF. 
Kegs, # D............ § c 2%ec 
% kegs # D........... 4Kec sc aK%e 
\ kegs # D.......... 4c sec sc 
1olbcans,1oincase 6 c 6%c 5c 
10 ®cans,lessthan 
WO. casactainsaesscssseaee 10 ¢c Io c 7%c 
Emery Cloth and Paper. 

Barder, Adamson & Co........cesceseeseeees dis 40@46 
ee tice niaitttncaceatinnencad dis 40@46 
Emery Wheels. 

PBEGINAG cc onannctdustseiacibinasnatiannnsdennds vasen dis 50@60 
RCRRE RII Ba cansenactsasiccae:assseneneoos -dis 55@60 
NE occ 5c pncandichsshandzcunsnekaadauseieacianasan dis 55@60 
SEND NIG. cccsinassoscnsasobanapeccexsentadecasanel dis 60 
EE vias cds nnécavbocsesss<eoncksoncacsoenanvanssbananien dis 60 
PID econ cncecncvanssncscatcecasncausets coca dis 15@20 
Es casa onccscacacacs haku opnantacseacasaucseeee tome dis 10 
Northampton..... evccrorsecscenccssccccsscoscseses le SS 
CRP BEML .. 00:0 200rsennccosroresecenssoresoegnsssunasess dis 65@70 
MRE Nile sencecctasanne —sansesesakatencasiescnanscen cease is 60 
Files. 

ROBO ios ccasecacscansesecascees 
ad = F 


i ae 7 dor Saammapenaaie Pe 
Black Diamond.. 


Disston’s. 
PE ves snnseccosccocccessccccssesccccessens 
RNIN asus: <pccaucenaskasaehieetsoetnadnaabace 
WE cones snncasdgunasencvachadncshen onsee 
Reynolds Bros.’ Hand Cut 


Hammers, 


Atha OOF TiGt. TRI TR, Biss sdsccssescasiee ceases: 
Heavy hammers and sledges coo is 
over 5 Ibs 14c, new list. 


Jack Screws, 
PETE OIS ORS OO, SOUR ics icasaees sackkesanssnasaaceiad dis 70 


Nuts and Washers. 
Size of bolt inches &% 5-16 % %*% KX 1 
8 





7 4% 4 3% 3% 
15% 11% a 3% 5% 5 
8 4% 4% 


9 
In lots less than 
boxes add Ic to list. 


Nails (wire.) 


ae | *B Sb ada Yc. 1b 


Scennenecaainans $2.30 
ed _ car lots$2.40 

Oilers. 
BAe BO TN i cacniscnnszannescvadedvsanssisaicisabesin dis 60 
PGBS BOE CO OG oso ecscncicacecesskndesincocsntcakad dis 50 
Malleable (Hammer’s), No. 1, $3.60; No. 2, $4.00; 
Os Sy Nhe We CO vvkacssccasacsinaressci dis 10@10& 10 


Packing, Steam, 
Mom tO TCE OS ciisccsscchsnctccentscckascnnscnsss 
American Packing Hemp 
Russia Packing 
Italian Packing 
Plumbago Piston................06 
Morrison’s ‘ 
Square Flax “... 
Sheet Rubber........... 
























Picks. 
Railroads, 5 to 6 Bs. ..$12 dis 60 
6to 7 DBs.... $13 dis 60 
Pulleys. 
Iron Pulleys, Walker List 
Medart Pulleys pseacemecrcaseneeses 
MEDIC. WEG FL iirenesescevssecntsrcisssces seve 
Rivets. 
Iron, Thousand, list November 17, 
SocnpveBoosGnseveaisevs Gesceeyeuneeeipieveuusitedsendente sty’ dis 50 
Iron, Ordinary, Cooper’s Block and Carriage 
list PRI CONEL DRE, 39.5 vcnvsestcessecacccesmembixcaceal dis 50 
CORD Peaccicceossce dis 50@50&10 
Rope. 

Manilla, % inch and ovef............c..00000 $8 his 
Sisal, % "inch EINE OO cacatekcnecsvecsscupeeones $B Ih13k 
Sand Paper. 

Bey PULA RU diva ne ke cages sip otwankians wea vevion 
| 2 = eee od 


New England a 
Barton’s Garnet.. 













Eureka i 
pe | ee i 
Saw Swages Disston’s.......... RS dis 20 
Atkins’ OO ee ers dis 50 
Mill, Mulay and Drag Saws..dis 40&10 
5 WO6E Ba WB cccccees necevzces ccccensed dis 40&10 
as Silver Steel Diamond 
Cross-cut Saws..............dis 7oc per ft 
55 Dexter Cross-cuts ~ soc ‘“ 
“ eae Bac.“ 
“ Tuttle Tooth Cross-cuts. ‘dis — * 
oa One-man Cross-cuts......... dis 32c ‘‘ 
REO: 5 PRG ice icshclacersasiocecescvecd dis 23c per pair 
No. 6 ge ee 6c " 
Excelsior Saw Tools...........ccsscsee seers $6 per doz 
Perfection ” $15 = 
Detroit Saw Ww orks, ls eed i 
- ” a MEIN oi sccosussencsenssest dis 45 
Screws. 
Wood Screws—List Jan 27, 1889. 
PN NE MINI 1.65.50 doe subennacestvectscundecéekcecesiun dis 50 
Round head iron... dis 40 
Flat head brass... dis 45 
Round head bras dis 35 
pésies dis 65 
2... dis 60 
PB vnssccscesoscnsossseconencesonse dis 70 
Machine, flat head, * * “hleaieeapesi «dis 55 
Machine, round head, RR dis 50 
Bench and hand— 
reer re dis er. 
Coach, patent gimlet point...........cccsceeeee 
Shovels and Spades. 
Ames’ list November 1, 1885.......c.ssessceeeees dis 20 
ES RS ee a dis 5.25 
Hussey & Binns, railroad..............css00e« is 8.00 
Taps. 
Cards, Hand and Nut to 2 Siiscias dis 50 
Carpenters Om  eatesnnsons dis 50 
Morse oe. (GSE vee .dis 50 
Pratt & Whitney ” “ new list dis Io 


Machine Screw Taps 
Pipe coos ee 4 eee 

BtRyY BOLE TADS ....0000.ccccescscccssessecscoosoes 
Stove Bolt Taps... 
Pulley Taps............ cawines 
Twine. as. @. 
No. = Flax Twine, ¥y% and %D Balls... 
No. 18 one 

No 3, “ “ nd % “ 








3-Ply Tb 
3-Ply “ 1% 





’ ‘Vises. 


Goo ccncane\ectcnnesesen 
SLOPE’ Bos sccccovescescesse 
WRTTOLE Bicescccccce 
Miller’s Falls... 
Merrill’s.. 







Maneer’s mach 


Wire. 


New List, Jan. 18, 1884 

BAUS PIG COO once scsscecesseecesecsvescossen dis 20@25 

Bright and annealed, Nos. 0@18...dis 70&10@75 
. ” Nos. 19@26..dis 75@7. ms 44 

Nos. atfist. dis 758 10& : 

Coppered Nos. o to 18, market list..dis 70708 5 


“ “ 











Galvanized Nos.oto18 “ =“... dis 65& 
Tinned market Nos. o to 18 ee ore 
WBE ENN sscacdnvehenckhsnconecensatecenestisacacacceisest 
Tinned Broom Wire..............000 dis enn tn 
Annealed Fence, Nos. 8 and 9.......... .ccceeeee dis 75 
Annealed Grape, NOS. 10 tO 14...........ces0e dis 75 
Stub’s Steel Wire regular............ $6.00@Ib dis 30 
Wrenches. 
Coe’ 8 poutine, & cash in ten days............... dis 50 
CRO ERT oaccesis veccsessesecence sescesesa dis 7o&10 
AQTICUILUTAL.......0006 cerssseeeseeerseseeesesenes dis 75&10 
IOI on cassenecescncannsstescsscsasnonss dis 55&10,& 3 
Bemis & Call’s Combination ..............c000+ dis 35 
Donohue’s Engineers S Aaasan bakannes Seu SAcGin dis 20&10 
Lamson & Sessions Engineers................ dis 60 
Billings & Spencer’s Drop Forged sicsheaned dis 10 
pe ON a, al. caer dis 10 
Alligator - mF . . esnamnand dis 40 
BOILER 


CLEANER, 


Using no Chemic- 
als—nothing but 
Potatoes. 

Itis no experi- 
ment. It will 
keep your boiler 
and pipes clean. 
A guarantee con- 
tract given with 
each sale. We re- 
fer you by per- 
mission to the 
Fond du Lac and 
First National 
Banks of ourcity. 











H. T. Sackett & Co., Fond du Lac, Wis. 





@2@Send for Catalogue D. 





Webster, Camp & Lane Machine Co. 


MANUFACTURERS OF 


Mining Machinery, 


= Improved Band Friction 


= Hoisting Machinery, Geared 


yy or Direct Acting, for round or 


flat rope. 

Wire Rope Haulage 
Machinery, 

Endless or Tail 
Systems.) 


CORNISH. | PLUNGER AND 
BUCKET LIFT PUMPS. 


Rope 


Automatic or Slide Valve Steam Engines, Sheaves, 


Cages, Buckets, Etc. 
134 N. Main St., AKRON, OHIO. 





PA 


CALDWELL PATENT. 






Ill., General Agent. 


“ SPECIAL STAMPERS OF SHEET METALS.” 


We do Stamping and Pressing of Sheet Metals for 
allClasses of Work. Also Tinning, Galvanizing 
=7 and Japanning. Also sole manufacturers of 


ey aslpeui@4s) Seamless Steel Buckets. 
ee Lepai=h 2 
TE NT FO 


Ask your dealer for the Avery Patent Seamless 


Stee Elev. Bucket. THE AVERY STAMPING CO., 


Successors to The Avery Elevator Bucket Co 
Cleveland, 0., U. S. A. 


131 W. Washington st., 
Hall & Near, Agts. 


H. W. Caldwell, 


Chicago, 
51 Cliff St., 


New York Office: 





Traction, Portable 
and all other _ 
engines, pumps, 
Single ——. 








Lubricator for | 


| 
| 


IMPROVED 


Unique Automatic 
Steam Sight-Feed 


LUBRICATORS. 


Indorsed by Leading Engine Builders. 


Manufactured under strong patents, 
lidity of which is acknowledged. 

For Illustrated Pamphlet and Price List fully 
describing above, address 


UNIQUE LUBRICATOR CO., 
Mansfield, Ohio. 


| Active Agents Wanted. Special inducements 
offered Dealers and Jobbers. 


=e 


eo St 


a 





the va- 





Lubricator for Station- 
ary Engines. 
Double Connection. 





THIS SPACE IS TAKEN BY 


SMT & Sx... 


MANUFACTURERS OF 


| [RON PLANERS. 


26x26 and 28x28, 30x30, with bed from 6 to 14 ft. long. Address all correspondence to 


SMITH & SILK, 


N. E. Cor. 8th and Lock, CINCINNATI, O. 





Nos. 9, 11 and 13 


CLEVELAND FOUNDRY. 
Castine s 


For Machinery and Rolling Mills. 
CAR WHEELS . 
All sizes and kinds, with and without Axles. = 
Chilled Faced R. R. Frogs 


ST. RAILROAD TURNOUTS. 


Winte: Street. ¢ BOWLER & CO. 








NTEEL 
CASTINGS 


FROM i-4 TO 15,000 LBS. WEICHT. 

True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 

Stronger and more durable than iron forgings in any 
position, or for any service whatever. 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
this steel now running prove this. 

Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 

Send for cirulars and prices to 


Chester Steel Castings Co., 


WORKS: } — _____ OFFICE: 
CHESTER, PA. } 407 LIBRARY sT., ‘PHILADELPHIA, PA. 








Made by 


-LANSING IMPROVED TRUCE. 





Lansing Wheelbarrow Co., Lansing, Mich. 


a@ Write for Catalogue of Iron, Steel and Wood Barrows and all styles of Trucks. 
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B. BARRETT’S SONS & CO., 
Barrett-Laughlin Car Box Steel Axles and Chilled Wheels 





ST we -_——— — 
HARDWARE MARKET. Pokes, Animal. 
ad Oe Oh ae aver 
ea Bishop’s O K......... -_ om 
Augers and Bits. Bishop’s Pioneer MANUFACTURERS OF 
ommon augers ana oits DESO’ D. AMIOTICBR cevccecevvesectvecnsecsoces 
ME1I'S.. .seeeo-neereeessessersersseees Rakes. QUICK RETURN 
Cook’s Douglass Mfg. Co dis 55 
Russell Jennings’ augers and bits............ Gig 25 | Cast steel......cccrccrrocsccerssscccrsesscsccscescosconses dis 65 ° 
Expansive Bits, Clark’s small, $18; NN eee dis 70@70&5 Drill Presses 
large, $26 : Razors. 5 
Hollow Augers, IVES’........cssecsesseeeeeeeees i R. Torrey Razor Co dis se 
Hollow, Augers, Bonney’s Adjust. ® R. SF OE SoD ivndss cevectoie sosnntscevesvonsed i : 
doz., 43. ipa iene gx oe cgirowanera dis 40&10 HS Apmen mga ncaccaneanedan ny Cages ehh aie -AND 
Hollow Augers, Stearns Adjust. @ | Rifle razOr......ssssesseerseeersrsnneerneeee Ww ; 
# doz., $48 aie asene te ake dis 20&10 Scales, INCHES 
Gimlet a ene gross $27 @3 25 Hatch, Comnter, Bs RUE ice vissmalntials ® doz $21 00 
Standar it Stoc TULTS 00.005 eeeese 1s 10K5 | Hatch, Tea, No. 161..........cccssee ® dox $6 75@7 00 A 
Ship AuQerS...........ccceeeeeesees dis 1s&10@1s&10&$§ | Chatillon’s Grocers............cscssee cessecvecseeee mit 50 Send for ae and Price 
re Family Turnbulls.................ccssees dis 30@30&10 aied 
F 4 Scale Beams, List of January 13 Champlain Street, 
Makers’ and Special Brands— dor. $6 2506 Ni Es cuptaanantetaingindes tunic dis 50& 10@50& 1084 
"yee ox. 25 75 “ 
——— ... Pdoz. $5 75@6 oo 7 Screw pongo CLEVELAND, OHIO. 
Full polished.............+esesse sonsecssosredbceesennepecs $825 | Stanley R. & I. Co.’s Varnished 
Bolts MINI vnc ducacs, oct vadssves videdsiee weteailage dis 65&10 
, ~ ‘ Stanley R. & L. Co.’s Black Handles..dis 60&10 
Cast iron barrel DOIts..........0:0.0+ dis 7o@70&10 | Sets interchangeables............... ® doz $18 dis 25 
Cast iron shutter bolts, etc...........dis 7o@70&10 Squares. J J 
Cast iron chain bolts...........+ + seneceees dis — Steci and iron MANUFACTURERS OF THE 
Ives’ patent door bolt.......0. ce... ceeesereeeeeees is steel and iFOM.......-.eeeceeeererseees hai 
Wrought iron barrel bolts..... dis 7o@70&10 | Nickel plated es SS rR ee - T3&10@ ho 
Wrought iron square bolts........... dis 7o@70&10 | Disston’s try square and T bevels......dis 45&10 
Wrought shutter bolts......... cece dis ae Winterbottom’s try and miter............ dis 30&10 FOR 
Sargent’s list Tacks, Brads, Etc. j 
Carriage, common, new TRUE ssnitdessou an is 7 &7 54 New List, January 2, 1888, Coal, Mining and Quarry 
Tire, common, Mew liSt..........cseeeceeeeeseeeeees is 70 American iron carpet tacks all CARS. 


Carriage and tire, Philadelphia pat- 














tern dis 75&10 
Stove bolts ‘ 
Plow bolts 
Machine dis 75& 10@8o 
BED osccscievatencatecsé:eeiteteswessaenternenctd dis 75&10&80 

Buckets, Elevator. 
Leuasi duests coscondnesencseacserseusentrscacsesaseseoscoses dis 50&10 
Butts. 

Wrought ‘Drass..........ccccceceeseeesseesereessesees Gis 80 
Cast tease, 1oOSE jOiNt.........00+ ceeeeeeeee dis 33%&10 
Cast Iron— 
Fast joint, NATTOW.....0000---- Gis 50& 10&5@6ok5 
Fast joint, broad.................dis 55&10&5@6o& 10 
LOOSE JOINt....-...cererecerseeereeeerneaeenens dis 70&10@75 
LOOSE JOINL, JAP...-.-ceeeeeeeereereneenenees dis 70&10@7 
Loose joint, jap. with acorns.........dis 70&10@75 
Loose pin, ACOTNS........00+++ dis 70&10@75 


Loose pin, japanned acorns..... seeeiS 70&10@75 
Loose pin, acorns, jap. plated tips..dis 70&10@75 
Wrought steel— 


Wrought, fast joint, narrow......... dis 70&10@75 
Wrought, fast joint, broad............ dis 70&10@75 
Wrought, loose joint, broad......... dis 70&10@75 


Table Butts, back flaps, etc..........dis 70&10@75 
Regular inside blind............... : 
Light inside blind 
LOOSE PiN..........--+ereeeeeeee aosgsetebn 
Light loose pin............cereseeeerereeees 

Chaps. 
Trace, 6%-10-2........ ] pair 1.03 
Trace, 614-10-3........ . pair .92 -so&10@so&10&5 
Trace, 7-10-2.....+-00+ pair 1.11 
German Halter Chain, list June, 1887...dis 50&10 








German Coil, list of June, 1887..dis 50&10&5 

Galvanized Pump Chain.. --102- 4B Ds 4 @6 
ack Chain, Iron...... Sieur) dis 75@75&5 
ack Chain, Brass...........::0:ssecessseee dis 70@70&5 


Socket Framing and Firmer.....dis 75&5@75&10 
Socket Framing and Firmer, Buck Bros..dis 30 
Socket Firmer and Framing, L. & 







I. J. White... .ccccccceseeceeseesnnes eneeneees dis 30@30&5 
Tanged Firmers.......cccccccccscsrersereerenenes dis 40&10 
Cutlery. 

MODIS. ....0.ccrcscnccccossesesccncccccscosccoccssececeueosecseces net 
Excelsior Pocket.............cccccseerseereesseressceeees net 
Gimlets. 

Nail and Spike...........cccssee ceesesesees dis 50&10&5 
Double cut, low LiSt..........sceeeeeeseeeeees ssereees dis 25 
“Bee oc. ceeceereeseseceeeee'f QZTOSS $12, dis 25@25&5 
Gangers. 

Barn door, old patterns........... dis 10& 10@70 
Climax, (Anti-Friction)........ ese sesee seceere AIS 70 
SS Ee Le dis paieGek tks 
Scranton.. seteeecereeeeeees dis 40 
Kidder’s............. . .-dis 50&10@60 
Terry’s Patent......... 5 in., $12; 4in., $10, dis 50&5 
PATAZON .erccccccoscessessoceeccoess sscnccceseceseseee GS 4OMLIO 
A SUMOUEE. . . .. ceccstcuannnesesacsdnbnsasesbeoe dis 30@30&10 


Horse Nails. 
No.10 9 8 7 6 


Ausable, #Ib..23 24 25 26 28.dis sphso@ash okie 
Putnam, PWD..18 19 20 21 23...--sceeeeeeeevereeeeees is 15 
Essex..... . ar iceausen aheacksameanten dis 25&10@2s5&10&10 
Horse Shoes. 
Burden, at factOry...........eeeseseeee eeeees ®B keg $4 00 
R. I. Horshoe Co., Perkins’ Imp. at 
FACCOTY......000-ccceererseecerenresenenseneseeenes # keg $4 00 
Mule Shoes, at factOry............ceeeeeee $B keg $5 00 
Knobs. 
Carriage, japanned........... ® gross 80c dis 60&10 
Base, rubber tip..........cesseees eseneeeees dis 7o&10&5 
Hemacite door knobs, new list.....dis 40&10@50 
Door mineral............ seccccsecsrsssereseeses dis 65c@68e 


Door Por. japanned dis 75¢c@78c 

Door Por. nickle. .........cscssssesrssssseserers $2 00@2 25 

Door Por. plated............csssccsecersseseeees $2 00@2 25 
Locks, Bolts, Ete. 


P. & F. Corbear, Locks and Bronze Goods. 








Door locks, knobs and latches................. dis 60 
Escutcheons and KeyS.........csececseseeeeeeeeeees .dis 60 
Padlocks and padlock keyS............ seeeees dis 66% 
Bell pulls, mineral, porcelain and jet.......dis 60 
Bell pulls, genuine DronZe.........00.+++. dis 60& 10 
Lever bell pulls, genuine bronze........ dis 60&10 
Butts’, genuine DronZe.......ceecceee dis 60&10 
Butts’ bronze plated............-cseeeceeseeeees dis 60&10 
Store door locks and latches............... dis 60&10 
Store door handles............. onan: seeereoeees dis 60&10 
Shutter hinges&flaps, genuine bronze.dis 60&10 
Shutter hinges, bronze plated................ dis 70 
Flush bolts, genuine bronze................006+ dis 70 
Shutter knobs. genuine bronze............... dis 50 
Shutter bars, genuine bronze.................. dis 60 
Sash lifts, genuine bronZe............ccceeeeeeee dis 60 


Sash pulls and plates, genuine bronze.....dis 60 
Push plates, genuine bronze....................dis 60 


Drawer pull, genuine bronze. oseccoesseeresGl ae 66% 
Letter box plates, genuine bronze... .dis 60&10 
Barn Goor 1OCKS....... ....scssssrererssssseeeseess dis 3:% 
Plumbs and Levels. 
Mba OGOSG TGC cccscscccsasscccases dis 70&10@70& 10& to 
Docket LOVEIS....0c0::2008s0005 dis 70&10@70& 1o&10 
Davis’ inclinometers...............:cceeeeeree dis 10&10 
Pumps. 


Cistern, best makers......... , dis 50&10(woo 
Pitcher spout, best makers dis 60& 10@60& 1o&10 
Pitcher spout,cheaper goods dis 70&5@70& 10&5 





MEEIIGED. .cscceesnsconn wamisoateasvvansocs -..-dis 80@80&5 
Steel carpet tacks all kinds............ dis 80@8&5 
Swedes irom carpet tacks, all 

MPINIE sigeeinrs sadedsbanteoebeve vscvees etsssiees is 8o@80&5 
Swedes iron tacks.............ccapese dis 75&5@75&10 
Swedes iron Upholsterers’ 

Pc nccnteneteceanipsiteesers estate dis 75&10@75&10&5 


Tinned Swedes iron tacks..dis 75&10@75&10&5 
Tinned Swedes iron Up- 

holsterers’ tacks............. dis 75&10@75&10&5 
American iron cut tacks.............. dis 75@75&10 


Hungarian 
miners’ tackS.............s000+ 
Gimp and lace tacks 
pty os tinned.dis 75&10@75&10&5 











Hartman’s Patent Inside Sliding Window Blind 


is the most 
popular Blind 
in America. 
Architects & 
builders pre- 
fer it to any 
other, for mer- 
it, style, con- 
venience and 
economy. 
Not Complicated. 
The Only 
Blind that is 
furnis’d with 
an automatic 
Burglar- Proof 
Lock, free of 
charge. This 
is an item of 
immense mag- 
nitude, and 
may save you 
many times 
the cost of 
~" blinds & per- 
haps life also, 
and the only 
blind that 
32° —————— gives entire 
satisfaction. 
: Thousands 
— ' are in use. 
Agents wanted everywhere. Send for illus- 
trated catalogue and prices. Manufactured by 


HARTMAN & DURSTINE, %%,%.2e2°55*» 


J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 
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GEO. P. BURWELL, Gen’l Agt., 208 Superior 
St., Cleveland, O. 

Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

A. D. BAITH, Special Agt., 208 Superior St., 
Cleveland, O. 

R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 

'. KE. WOLCOTT, Special Agt., Akron. O. 





PROPRIETORS 


mi ECTROTYPE 


C Ll p S E: AUST & CLARK 


Ihed NCRAVING CO. 


CLEVELANI[ 


LITHOCRAPH B 











4@-Send for Descriptive Circular and Price List. 


THE BARRETT-LAUGHLIN 


CAR BOX 
Patented Dec. 6, 1887. 







WOOSTER, OHIO. 





THE W. BINGHAM HARDWARE (O., 


146, 148 AND {150 WATER STREET, 


CLEVELAND, OHIO. 


HARDWARE, IRON, NAILS AND METALS 


OF EVERY DESCRIPTION. 
Railway, Machinists’ and Miners’ Supplies. 


WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL. 


MALLEABLE AND CAST GAS AND WATERTFITTINGS. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Pennsylvania 
Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves ; Boston Belting Co.’s 
Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts. 


STUBS. GROBET & ROTHERY FILES, ETC., ETC 










ith 


Mention this paper. 


ESTABLISHED 1849. INCORPORATED I588.. 


The Detroit Saw Works, 


MANUFACTURERS OF 


», CIRCULAR, GANG, DRAG, MULAY & BAND 


SAW SS. 


Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 
It will pay you to get our prices and guarantee. 
66, 68, 70 and 72 Fort St., East, 
DETROIT. MICH. 















































‘ Hulet, Holmes & Co. 
I 9 0 MANUFACTURERS OF THE 
I CELEBRATED 
*. o 

Fi! Eclipse Folding Clothes Bars, 
— The latest and best Clothes Bars on the market. Also manufacturers of 
4 Pick Handles from Second Growth Hickory. These Pick Handles are 
a made all sizes, and for beauty of finish cannot be excelled. Write for circu- 

5 ==—! lar and price list. HULET, HOLMES & CO., 
BEREA OHIO. 





Patent Wrought Iron Sh 





ear and Punch Combined, 


For Cutting and Punching Iron and 


Plow Steel. 


This Machine will cut 4 x % Flat Iron and 
14% Round or Square, and Punch % 


hole through % Iron. 





—MANUFACTURED BY— 


THE 


Cleveland Hardware Co., 


CLEVELAND, OHIO. 
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Steam Launches 
STEAM YACHTS, 
TUG BOATS, 


Marine Engines and Boilers, Pro- 
peller Wheels and Boat 
Machinery. 
~end for tree Illustrated Catalogue. 
CHAS. P. WILLARD & CO., 
236 Randolph St., Chicago, Il. 


= an Ta , 













HEADQUARTERS FOR 


ANIMAL POKES 


roe prevent animals from 
breaching or being injured 
by barbed wire. Best in the 
market. Recent valuable 
improvements. Prices low. 
Factory extensive and relia- 
ble. Send for catalogue and 
price list. 

A. W. BISHOP, Berea, O. 





The Goodrich Folding 


Greatest Invention of the Age 


Bath Tub. 










Comp'ete in all requirements, is 
Self-Heating and Folding. 
When not in use occupies 
space on floor less than two 
feet square. Can be used 
in any ordinary bed-room 
For full descriptive circulars 
and prices address 

Mich. Bath Tub Co., 
Homer, Mich. 








A section of our new Steam Pipe Casing complete. 


A. WYCKOFF & SON, 
Elmira, N. Y 
Patent Steam Pipe Casing 


For Underground Steam Pipes. 


Send for Circular and Prices. 





Two staves removed to show the lining between 
the inside and outside staves. 





UNIVERSAL RADIAL” 
~ RADIAL DRILLING MACHINES 


== THREE DESIGNS. SIX SIZES 
EMBODY ALL DESIRABLE FEATURES 


* PRICES$450 2° UPWARD 
a oR UNIVERSAL RADIAL D DRILL 0 


NCINNATI 








Steam Jet Pumps, - From $4.00 up. 


Automatic Injectors, - $5.00 up. 
High Lifting Injectors, ‘* $6.00 up. 
Shafting, Hangers,- - ‘“ $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


COLUMBIA INJECTOR CO, CLEVELAND, 0, 











THE MEYER’S ORIGINAL 


Live Steam Feed Water Heater, 


LIME EXTRACTER AND PURIFIER. 


Does away with boiler repairs. Keeps boilers free 
from scale. All steam users need them. 


COX & MORRISON, 


Wheeling, W. Va. 


= 
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x 
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WATER 
SUPPLY 








G. W. STOCKLY, President. {J; TRACY, Vice-President. 
J. POTTER, Treasurer. s. POSSONS, Supt. 
Ss. M. HAMILL, Jr., Assistant Secretary. 


THE BRUSH ELECTRIC 00, 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO Morors, ETc. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
15, 000 Brush Are Lamps now in use. Self- 
Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CoO., 


CLEVELAND, OHIO, U. S. A. 


W. F. SWIFT, greg 4 
W.J. POSSONS, Asst. Supt 





a@Agencies Everywhere. 


IRON CLAD PAINT CO. tron ciad Paint co. 


Factory, 76&77CentralWay. Sec. & Treas., No. 3 Case Bulld’g, 





And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

, FURNISHED both Dry and 

As re Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 


CLEVELAND, OHIO. 






TRADE 


Trade Mark Paterte? 





NEW HAVEN, 


i. JOHN ADT & SON, *"coxx' 

be & , Builders of Machinery for Hardware Manufacture. 

eS : : : : , , 
2s Automatic Wire Straightening and Cutting Machines, 
ae Butt Milling Machinery, Butt Drilling Machinery, 
aS Riveting Machines, Butt and Hinge Pin Ma- 
Le chinery, Drilling and Countersinking 

= Machines, Foot Presses. Etc. 





THE - ARMSTRONG - PURIFIER, 


——WITH-—— 


EXHAUST HEATER COMBINED. 


Purifies the feed water by means 
of the live steam, and heats the water 
up to the boiling point by means of 
exhaust steam. 


A full description of this heater, together 
with a valuable treatise on steam boilers, 
sent to any address free of charge. Address, 


Armstrong Bros., 
SPRINGFIELD, OHIO. 


STEAM PIPE AND BOILER COVERINGS. 


Asbestos Cements, 


ig MINERAL WOOL 
HAIR FELT, 


Coverings and Asbes- 
tos Goods of all 
kinds. 

vn ove sul seqrenens Reed's Cele JQHN A. MCCONNELL & CO. 


Mention this paper. 69 Water Street, PITTSBURGG, Pa. 








McClure & Sehuler, 
ENGINEERS & CONTRACTORS. 
Bissell Block, 


PITTSBURGH, PA. 


Blast Furnace 


CONSTRUCTION 
A SPECIALTY 


Sole agents for 


Massick’s & 


Crooke’s 


PATENT 


Fire Brick 


Stoves. 


Designs and Esti- 
mates for the con 
struction of Blast 
Furnace Work, and 
for all kinds of Hot 
Blast Fire Brick or 
Pipe Stoves; and all 
other kinds of Brick 
Work pertaining to 
Steel Plants, Iron 
Brick or Wooden 
Buildings, all kinds 
of Iron Construction 
in general. 

: presets to guarantee and put into 
ouaut operation all the plants we design 
and contract for. 


VICTOR 











COLLIAU, 


Sole Manufacturer 






OF THE 


m improved Patent 
HOT BLAST 


Colliau Cupola 


ADDRESS : 


287 Jefferson Ave. 
DETROIT, MICH, 


McMyler Manufacturing Co., 


180 COLUMBUS STREET, CLEVELAND, O., 
Sole Manufacturers of the 


EOE FOr Patent 


REVOLVING 
STEAM 


Derrick. 


Also general Hoist- 


r Ole MNEWS, ing and Convey- 

* ing Machiner 
Ore & Coal Buck. 
ets & Dump Cars. 


INDUSTRY FILE WORKS, 
A. & H. Gough, Props., 


Manufacturers of 


Files Rasps, 


Equal to the Best English 
File. 


OLD FILES RE-CUT. 


All Kinds of Job Grinding, 


OFFICE & WORKS, 
48 COLUMBUS ST.,, 
CLEVELAND, O. 
C.GOUGH Manager. 


SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes, 
Drill Presses, Scroll- 
Saw Attachm’ts, Man- 
drels, Chucks, Twist 
Drills, Dogs, Calipers 
etc. Lathes on trial 
Lathes on payment 
Send for catalogue of Ont for Amateurs or 
Artisans Address SHEPARD, Agt., 

124 (a ‘sad Bt 8t.,Cincinnati, O 


UT En cn ee eee me | Ll 





EVEL AND, 0. 











Cap Lathe, $1.25 
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Classified List of Advertisers. 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (t) oncea month; 
the double dagger t irregularly. 





PAGE. 
Animal Pokes— 

A. W. Bishop, Berea, O.........c.ccscccscsvscccvecs 15 
Bath Tubs - 

*Michigan Bath Tub Co.. Homer, Mich.... 15 
Blowers— 

Buffalo Forge Co., Buffalo, N. Y...........0+ 19 
Boring Machines— 

*J. H. Osborne & Co., Union City, Ind..... 1 


Bolts and Bolt Machinery— 


Hotchkiss & Upson Co., Cleveland . 16 
Colwell & Collins, Norway Bolt Co., Cleve- , 
Gas casscncsecsnssooncesvcnesepeapindse vetinbsossevebocceese 16 
*Seaton Mfg. Co., Cleveland..............sesscese 19 
Brick one Tile Machines— 
D. J. C. Arnold, New London, O.......... 10 
Beltings— 
Parkin & Bosworth, Cleveland.................. 20 


Belt Holders— 
*W. R. Santley & Co., Wellington, O........ 


Boilers and Boiler Attachments— 


5, CG. MeNell & Co., ATOR, O..c.cesscccecasceree 16 
Enterprise Boiler Co., Youngstown, TD icsene 16 
Unique Lubricator Co., Mansfield, O........ 13 
Columbia Injector Co., Cleveland............... 15 
Penberthy Injector Co., Detroit, Mich...... 20 
Detroit Lubricator Co., Detroit, Mich...... 13 


Wm. B. Pollock & Co., Youngstown, AD cses 18 

Alliance Steam Boiler Works, Alliance, O 16 

H. T. Sackett & Co., Fond du Lac, Wis..... II 
Bolt Cutters— 

H. B. Brown & Co., East Hampton, Ct...... 17 
Burglar Alarms— 

Cuyahoga Manufacturing Co., Cleveland... 11 
Car Axles— 

B. Barrett’s Sons & Co., Wooster, O.......... 14 
Chaplets 

Forest City Machine Works, Cleveland... 16 
Coal and Coke— 


a & weeian s Coal Co., Cleve- 


eres ‘and Derrse no 


McMyler Manufacturing Co., Cleveland..... 15 

Wm. Tod & Co., Youngstown, O..............0 18 

Harmar Foundry & Machine Co., Har- 

NE Miva ta sasecseceevnecccncevcensesscchetsnesunaoueasdsese 18 

Car Wheels— 

Bowler & Co., Cleveland.......... ....cs00 ssccssee 13 
Chemical Laboratory— 

J. F. Elsom, New Albany, Ind.................... 16 
Clothes Bars— 

Hulet, Holmes & Co., Berea, O.............0000 14 


Die Makers. 

Avery Stamping Co., Cleveland................. 13 
Door Hangers— 

Taylor and Boggis Fdy. Co., Cleveland..... 20 
Drilling Machines— 

Universal Radial Drill Co., Cincinnati, O.. 15 





*E. A. Schumacher, Cincinnati, De csssensenses II 
Huntington & Lunt, Cleveland............ - 
*Lodge, Davis & Co., Cincinnati, O.. 20 


W. F. & John Barnes’ Co., Rockford, ‘Tiis.. 18 
Drop Presses— 

Williams, White & Co., Moline, IIl............ II 
Engineers and Contractors— 


E. H. Jones & Co., Cleveland.......cscseseseees 
Jas. P. Witherow, Pittsburgh, Pa...... as 
McClure & Schuler, Pittsburgh, Pa 


Elevators— 





L. S. Graves & Co., Rochester, N. Y.......... II 
Explosives— 

Hercules Powder Co., Cleveland................. 19 
Electric Lighting Apparatus— 

Brush Electric Co., Cleveland...............00. 14 
Elevator Buckets. 

Avery Stamping Co., Cleveland................. 13 


Emery Wheel Dressers— 

MT, WH, BPIBROR, CIO VOIR... 6600. ccscccesesencesces 18 
Emery Wheel Machinery— 

J. Wendell Cole, M. E., Columbus, O., or 

ENRON. EE s\cicenek ockicdsenanpauaechantastecsennctesds 20 

W. F. & John Barnes’ Co., Rockford, Ill... 18 
EKngravers and Electrotypers— 

Eclipse Electrotype & Engraving Co., 


NIMINEE cot sc vn cacecndcncahataneoakecksannereithoasns 14 
Murray & Heiss, Cleveland.................eece00e 17 
Union Electrotype Foundry, Cleveland.... 16 


Engines (Steam) 

Kilby Manufacturing Co., Cleveland 
Novelty Iron Works, Canton, O................. 
Aetna Machine Co., Warren, O.......... 
Wm. Tod & Co., Youngstown, O........ aa 
BH. H. Jones & Co., Cleveland.............cccccsse 

*Columbus Machine Co., Columbus, O...... -— 
*Chandler & Taylor Co., Indianapolis, Ind. 15 








Buckeye Engine Co., Salem, O......... .......4. 19 
The Westinghouse Machine Co., Pitts- 
MUNN TIN os. savacuantidessnestucasiaabalocevedadinszac 18 
Geo. Worthington Co., Cleveland hie. ae 
Cleveland & Hardwick,Erie, Pa................ 18 
Jas. Leffel & Co., Springfield, O........... jana ae 


Engines (Gas)— 


Schleicher, Schumm & Co., Philadelphia, 
a EE ee Ne aS 18 
Van Duzen Gas Engine Co., Cincinnati, 
Oo 


Engineers’ Specialties— 
Crescent Manufacturing Co., Cleveland... 16 


Ejectors— 

James Jenks, Detroit,” Mich...............ccecceee 16 
Flue Cleaners— 

Creacent Manufacturing Co., Cleveland..... 16 


Files, Makers of— 
Reynolds Bros., Columbus, O.... 
A. & H. Gough, Cleveland..............ccccccscoees 
Forges— 
Buffalo Forge Co., Buffalo, N. Y............... 19 
Cleveland City Forge & Iron Co., Cleveland 20 








Foundries— 
Bowler & Co., Cleveland...............c00000++ 3 & 16 
Taylor & Boggis Foundr ‘eae Gieveland.. 16 
Curry & Co., Meadville, 

Feed Water Heaters— 
Stilwell & Bierce Manufacturing Co., 

Bs i icxpecesiccntinsiucacts keounneccncmemnersweiness 20 
Laidlaw & Dunn Co., Cincinnati, O. 






Armstrong Bros., Springfield, O.. io 

B. EH. Jomes & Co... Cleveiand ....ccccssccsccscoccee 18 

Cox & Morrison, Wheeling, W. Va ...... a 
For Sale— 

Foundries, Furnaces, Machinery, etc........ 16 
Foundry Cupolas— 

Victor Colliau, Detroit, Mich..............ssese 15 


Frost Proof Steam Traps— 
*Curtis Regulator Co., Boston, Mass......... 19 
Feed Grinders— 


*Enterprise Mfg. Co., Columbiana, O........ 10 
Galvanizers. 

Avery Stamping Co., Cleveland................. 13 
Hard ware— 


W. Bingham Hardware Co., Cleveland..16 & 14 
Eberhard Manufacturing Co., Cleveland... 16 


Geo. Worthington Co., Cleveland.............. 18 

Bronson Supply Co., Cleveland.................. 20 
Heating Furnaces— 

Beecher Furnace Co., Cleveland................. II 


Hydraulic Jacks— 
Philip S. Justice & Co., Philadelphia, Pa.. 11 
[ron and Steel Rooting— 






Sykes Iron Roofing Co., Niles, O............... 19 
Cambridge Iron Roofing Oo., ‘Cambridge, 
PEGE ov urea) suserndsamabicassvucesssusumbumnessndisercnis 19 
Garry Iron Roofing Co., Cleveland ............ 19 
Standard Iron Co., Bridgeport, O.. 
Kanneberg Roofing Co., Canton, O............ 19 
Thompson Manufacturing Co.,Cleveland, 19 
G. Hyndman & Co., Cincinnati, O........ 19 
Iron (Malleable)— 
Sweet & Clark Co., Marion, Ind........... es 12 
Iron Ore, Bar and Pig Iron— 
Dalliba, Corrigan & Co., Cleveland............ 12 


Tuttle, Oglebay & Co., Cleveland..... 

J. H. Outhwaite & Co., Cleveland........ 

Condit, Fuller & Co., Cleveland, O 

Pickands, Mather & Co., Cleveland....16 & 12 

Hussey & Pomeroy, Cleveland......... ..... esos 22 

H. N. Hill & Co., Cleveland 

a ORE 0 EC nccevenccsiccesssconausoetens 12 
Iron Planers— 

Genith & Silk, Cimcitamatl O.....ccccccccccccecesss 13 
Lath Mills— 

BG: Meh, COPORD, BEF vices sesnsnicecovaveseatc 17 
Lumber— 

Martin & Barris, Cleveland................s0s0-. 16 
Lathes— 


Muller Machine Co., Cincinnati, O............ 
Sebastian, May & Co., Cincinnati, O.......... 
H. L. Shepard, Cincinnati, - ee oe 
*Lodge, Davis & Co., Cincinnati, iaeteraiass 


Mantels, Grates, Ete.— 
Conger & Collins Mantel Co., Cleveland... 20 
Manufacturing Sites— 








Chas. G. Eddy, Roanoke, Va.................0++ 10 
& Muncie Nz atural Gas Land eaprovassant 
Co., Muncie, Ind... ; 9 


Milling Machines— 
+Brown & Sharpe Mfg. Co., Providence,R.I. — 
Mining Machinery— 
Webster, Camp & Lane Machine Co., 
BEETOR, O. cncccresecossesconcesccoscvccersccese ersceceesee 13 
Machinery—(General) 


*Columbus Machine Co., Columbus, O...... — 
Morgan Machine Co., Cleveland............... 17 


Machinery (Foot Power 

W. F. & John Barnes’ Co., Rockford, Ill... 18 
Machine Shops— 

Webster, Camp, & Lane Machine Co., 


a 16 
ovelty Iron Works, Canton, O.............06+ 16 
Machinists’ Tools and Supplies— 
Parkin & Bosworth, Cleveland............ 20 & 20 
Be Ae, COMER Oe CO., BUGUT TOT Rcdcceccscceccocses 12 
Office Furniture — 
Burgess & Fish, Cleveland......00........scccsooe I7 
Cleveland Desk Co., Cleveland.................. 17 
Patents— 
Pet TE CG, CUCWOIOING,, «ices scnccescevsesnnceceee 16 
E. H. Bates, Washington, D. C.................. 16 
Plumbers and Steam Fitters— 
Parker & Meikle, Cleveland.................s000 II 


Power Hammers— 

Philip S. Justice & Co., Philadelphia, Pa.. 11 
Pumps (Steam)— 

B. H. Jones & Co., Cleveland. ......0.:.ccccceserss 


Laidlaw & Dunn Co., Cincinnati, O 
Hamar Foundry & Machine Co., ‘Hamar, 
Oo 





Pegs a cana SAG MPARAAGADGPERG OR Daas Ta Pebaanesesceakeneineni¢e 18 
Paint— 
Iron Clad Paint Co., Cleveland..............s00 15 
Pipe Coverings— 
a A. McConnell & Co., Pittsburgh........ 15 
. Wyckoff & Son,, Elmira, GM aattckuaneaies 15 


md Hole Augers— 

*J. H. Osborne & Co., Union City, Ind...... 16 
Printing Inks— 

Ault & Wiborg, Cincinnati, O.................. 17 
Punching and Shearing Machine— 


Williams, White & Co., Moline, I11........... 11 
Cleveland Hardware Co., Cleveland.......... 14 


Railway Supplies— 


RINT 5 du otads ns kadade ped aneetandsnassasainianavauiea cede 20 
Railroads— 
Ne AO: HONE ss icaicknacscababsbeabinatasocsoatanies 17 
Rivets— 


Forest City Machine Works, Cleveland..... 16 
Sash Balances— 

Caldwell Manuf’g Co., Rochester. N. Y..... 11 
Steel Rails, Blooms and Billets— 

Cleveland Rolling Mill Co., Cleveland....... 12 


Steam Heating Apparatus— 
A. A. Griffing Iron Co., Jersey City, N. J... 11 








Steam Boiler Inspectors— 
Hartford Steam Boiler ae on In- 


surance Co., Hartford, Conn.. wesvenies 34 
Steam Launches— 
Chas. P. Willard & Co., Chicago, Il........... 15 


Type Founders— 
Franklin Type Foundry, Cincinnati, O... 17 
Steel Stamps and Stencils— 


J. H. Fleharty & Co., Cleveland.................. 16 
Saws— 

Detroit Saw Works, Detroit, Mich............ 10 

Northwestern Saw Works, Toledo, O....... 16 

Peter Gerlach & Co., Cleveland................. II 
Shapers— 


*Lodge, Davis & Co., Cincinnati, O............ 20 
Sheet Iron— 


Cleveland Rolling Mill Co., Cleveland....... 12 
Sheet Steel— 

Standard Iron Co., Bridgeport, O........ sesuent 19 
Split Palleys— 

Geo. Worthington Co., Cleveland ............ 18 


Steel Castings— 
gpa Steel Casting Co., Philadelphia, 


SS EE A Sdbtbad Aeeyoubevessetcrsstecseme AS 
Pe Fitters’ Supplies— 

A. A. Griffing Iron Co., Jersey City, N. J... 1 
Stampers of Sheet Metal— 


Avery Stamping Co., Cleveland.................. 13 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland................. 13 
Torches— 


Schneider and Trenkamp Co., Cleveland. 11 
Trucks and Wheelbarrows— 








Lansing Wheelbarrow Co., Lansing, 
RROUEE Seicisseerasssaltcoasvestuvepevesacidgrooketteninvesesss 13 
Twist Drills— 
Cleveland Twist Drill Co., ceeane petpsests 20 
*Standard Tool Co., Cleveland... iw. = 
Turnbuckles— 
a San City Forge & Iron Co., Cleve- 
Soudan tapSuliausewsaleudasadsveusesks so¥ssaenpuersu cei’ 20 
Water Columns— 
Reliance Gauge Co., Cleveland.................. 20 
Window Blinds— 
Hartman & Durstine, Wooster, O............. 14 
Wire Goods— 
B. POWEl E Co,, TOMO, ©...n..cicoscaccsessssedees 20 
Wire Machinery— 
John Adt & Son, New Haven, Conn.......... 15 
Wood-Workiug Machinery— 
OR Bl Ae. eee 17 
Pree Oe Oo... mle, NY sic. civescosscusscsccss 
Standard Mfg. Co., Moore’s Hill, Ind....... 12 
Wrenches— 
Campbell Printing Press & Mfg. Co. New 
NS sas cea ngs taeaacaabececss chechen cashckeasecheseeahe 8 
For Sale. 


NE OF DUNN’S HOISTING MACHINES, 

with over 40 feet of chain. Good as new; 

capacity, 600 lbs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 


Engineers’ Specialties, *serisstins 
and Automatic Grease Cups will effect a saving 
of 75 per cent. over oil. Investigate their 

merits. CRESCENT MFG. CO., Cleveland, 0. 


For Sale. 


—_-ONE——_ 
Harlow Lubricator. 


Brand new. Cheap. AddreSs, 


LUBRICATOR, 


Care IRON TRADE REVIEW. 


Two Books for Foundrymen. 


AMERICAN FOUNDRY PRACTICE. 


BY THOS. D. WEST. 














Treating of Loam, Dry Sand and 
Green Sand Moulding, and contain- 
ing a Practical Treatise upon the 
management of Cupolas and 


the Melting of Iron. 


West’s Moulder’s Text-Book 


Being Part II of American Foundry Practice. 


Presenting best methods and original rules 


for obtaining good, sound, clean csatings, and | 


giving detailed description for making moulds 
requiring skill and experience. 

Also containing a practical treatise upon the 
construction of cranes and cupolas, and the 
melting of iron and scrap steel in iron 
foundries. Either of the above books will be 
seut by mail, postage paid, $2.50. Address 


CLEVELAND PRINTING AND PUBLISHING CO., 
CLEVELAND, OHIO. 





LABORATORY 


—— or —— 


CHEMISTRY - AND’- PHYSICS. 


Tests of Ores and Strengths of Material re- 
quiring expert work a specialty. Address, 


J. F. ELSOM, 
New Albany, Indiana, 





CLEYELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


HE HOTCHKISS & UPSON CO., Manuf’rs. 
Machine, Plow and Elevator Bolts, Coach 
Screws. 














Carriage Bolts. 
r bes * COLWELL & COLLINS NORWAY 
T CO., manufacturers of Philadelphia 
Goring and Tire Bolts. 











Coal, Iron and Ore. 


ICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 








Foundries. 
OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and all kindsofcasting. 9 Winter. 
AYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65to73 Central Way. 














Hardware and Iron. 


WwW"; BINGHAM HARDWARE CO., THE, 
Hardware, Iron, Nails and Metals, 148 
and 150 Water St. 


( Eee ROLLING MILL CO., manu- 
facturers of Steel and Iron Wireand Steel 








Tire. 


rJ\HE EBERHARD MF'G CO., manfrs. of Car- 
riage, Wagon and Saddlery Hardware. 











Hardwood Lumber. 


ARTIN & BARRISS, dealers in all kinds 
of Hardwood Lumber. 130 Central Way. 











Machinists’ Supplies. 


| eae” & BOSWORTH, g and 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 











Stee] Stamps and Stencils. 
BP seais sect J. H. & CO., Rubber Stamps, 





Seals, Stencils, Automatic Check Pnnches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 
CNEIL, J. C. CO., Steam Boilers, Heavy 
Sheet Iron Work, &c. Repairing prompt- 
ly executed. 
EBSTER,CAMP & LANE MACHINE Co., 
Founders and Machinists, 12 Main st. 























Alliance, o. 


LLIANCE STEAM BOILER ° WOKS, Wm 
Murphy, Prop’r, manufacturer of all 
kinds of Steam Boilers. 





Canton, 0.” 

OVELTY IRON WORKS, Mill Work, 

Shafting, Engines, Imperial job printing 
press, etc. 











Meadville, Pa. 


Oy > & CO., general jobbers in Castings 
of all kinds. 


Toledo, O. 
ORTH WESTERN SAW WORKS. Man- 
ufacturer and dealer in Saws and Planer 
Knives. Moulding Bits of every description 
made to order. No. 8 South St. Clair St. 


Y ‘oungstow n, O. 




















ENE RPRISE BOILER CO., Steam Boilers, 
Stacks, Sheet Iron and Plate Work, Oil 
and Water Tanks. 





Ss. T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 

The cheapest made. Send for 


prices. 


JAMES JENKS, 
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-ELECTROTYPE- 


FOUNDRY 


TELEPHONE 2139 
829 SHERIFF ST.CLEVELAND™& 


No Patent, No Pay. 
E. H. BATES, Attorney, 


WASHINGTON, D. C. 
Book on Patents Free 








7 








4 





4 


—— i 





Tee Iron ‘TRapp Revinw. 


17 











EAST HAMPTON, CT. 
We allow One Dollar to every purchaser 
sending us this advertisement. 








A 


BURGESS & FISH, 


DESKS, CHAIRS, DOCUMENT FILES, 
LETTER FILES, OFFICE 
SPECIALTIES. 

Repairing ani Cleaning a Specialty. 


213 Bank St., CLEVELAND, 0. 


TELEPHONE 2329. 





CLEVELAND DESK C0. 


W. MEASURE, Prop. 





——AND=-= 


Office Furniture. 
99 Ontario St. Telephone 2020. 


ATENTSe & CO., 
latent Attorneys, 
29 Euclid Ave., 


Cleveland, O. Y. § and Foreign 
Patents Procured. Patent Cases 
Litigated. Searches and Opinions 
as to Scope, Validity, ‘nfringement 
and Title of Pateni Send for 
pamphlet. 








Detroit & Cleveland Steam Navigation Co. 
Office and Wharf 23 River St. 


ARRIVE, DEPART. 
Detroit Steamer............... t§00a.m. 1000p. m, 

For Mackinac and Lake Huron ports take 
Thursday’s steamer. City ticket office 224 
Bank street. tDaily except Sunday. 





FOR THE BEST AND 
EST PRICE 


re ADDRESS 





D. S. ABBOTT, OLEAN,NY. 


[Please mention this paper. 








FT. WAYNE, CINCINNATI & LOUISVILLE 


RAILROAD. 





The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 


13 ies sHorTER BETWEEN 193 
Fort Wayne and Indianapolis, 
Than any other Route. 

DOD MILES SHORTER AND QUICKER DD 
BY THREE HOURS, BETWEEN 
Louisville and Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisviile R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL, W. H FISHER, 
Gen’! Supt. Gen’l Pass. & Tk. Agt. 


FORT WAYNE, IND. 


| iY & HEF 
| “TRE BECKMAN® IS 
| ©) ‘204:SUPERIOR ‘ST 0 
































PITTSBURGH AND LAKE ERIE 


“Cleveland & rittsburgh Short Line.” 





Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South Kast. 


5 Through Trains Daily 5 


FAST TIME. NO DELAYS 





‘For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The people’s favorite route I ween, [ried, 
The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 


A. E. CLARK, 
G.P.& T.A. 


E. HOLBROOK, 
Gen’l Supt., 
Pittsburgh, Pa. 





——THe-— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va.,and the South, 


Direct connections at Union Depots, with all 
great through lines to all Points 


WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 
Best Accommodations. 


Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 
A. T. WIKOFF, 


W. K. RICHARDS, 
Pres, and Gen. Mgr. 


o.?.@T.A. 





TRAVELERS’ RECISTER. 


Standard Time. 


Revised March 6th, 1888. 
N. Y., C. & St. L. R. R. Co.—*‘ The Nickel Plate. ”’ 











Eastward. Arrive. Depart. 
Buffalo Passenget...............- 1040am 1045am 
Chicago Passenger 9M EE ssivcscricnses 
TGA FYEIQAt. 605 cciescrcececsesceess eS ee 

Westward. Arrive. Depart 
CRICAMO PRRBENBET..2.2; .cccccvecessssescccsdece 6.30 a m 
Fostoria Passenger -50pm sii0m 
Fo ty! eo Cy eee 


Pp 
Rocky River Accommodation departs 7:40 a. 
m.; 1:40 p. m. 
Euclid Accommodation departs 6:20 a. m.; 
4.55 P m. . 
All trains daily, except Sunday. 


Cleveland & Pittsburgh. 
Arrive. Depart. 


New York Express............... 1z250pm 8o00am 
New York Express............... 635pm t1ospm 
Alliance & Akron Accom...... gaoam 325pm 
Ravenna Accommodation.....825am 500pm 
Rn ee *5 25a m*II lopm 

*Daily ; all other trains daily, except Sustny. 


Mt. Vernon & Pan Handle Route. 
C., A. & C. Ry. Co. Arrive. Depart. 
Akron, Col. & Cin. ‘Flyer’ 540pm 810am 
Akron, Col. & Cin. Night Ex- 


vk cscossceu vabaaen peetbersatniass 7ooam S8oopm 
Akron, Col. & Zanesv’e Ex...1250pm lo5pm 
Akron & Orrville Accom...... g40am 325pm 


The 8p. m. train runs daily. Elegant Pull- 
man palace sleeping cars attached. All other 
trains daily, except Sunday. 


Erle Railway. 
Depot, South Water Street and Viaduct. 


Arrive. rt. 
N. Y. & Pitts. Express....... 1538am *%825am 
Fast N. Y. & Pitts. Express*io55am *300pm 


Mahoning Accommo......... t640am 
Pittsburgh Express............ i 25pm 
Youngstown Local............. 805am 
Mahon’g div. & Pitts Local *11 40am 
Mahoning Val. Accom........ +4 30pm 
Pittsburgh Express............ fiz0pm Illiopm 
New York Express............. TS OO FOE. Se nracccienss 
*Daily. {Daily,except Sunday. [Daily ex- 


cept Monday. 
Cleveland & Canton Railroad. 


(Standard Gauge.) 
Depart for— 
Zanesville and Coshocton—6:50 a. m., 3:co p. m. 
Canton—6:50 a.m., 3:00 Pp. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., “5:45 p. m. 6:20 p. m. 
Bedford—6:50 a. m., 11:10 a. m., 1:30 p. m., 3:co 
Pp. M., 4:40 p. m., "5:45 p. m., 6:20 p. Mm. 10:35 p. 
m 


Newburgh—6:15 a. m., 6:50 a. m., II:10 a. M., 1.30 
Pp. M., 3:00 p. M., 4:40 p. m., *5:45 p. m., 6:20 p. 
m., 10:35 p. m. 

Canton and intermediate stations (Sundays 
Only), 8:00 a. m., 4:20 Dp. m. 

Arrive from— 


Zanesville and Coshocton —10:30 a. m.,6:30 p. m. 
Canton, 10:30 a. M., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 a. m., 10:30a. M., 2:35 p. m., 6:30 p.m. 
Bedford—6:00 a. m., *8:10 a.m _, 10:30 a.mM., 1:05 p. 
M., 2:35 p. M., 4:15 p. Mm., 6:30 p.M., 7:10 p.m. 
Newburgh—6:00 a. m., 7:15 a. m., *8:10 a. m., 
10:304. M., 1.05 p. M., 2:35 p. M., 4:15 p. m., 
6:30 p. M., 7:10 p. m. 
Canton and intermediate stations (Sundays 
only), 9:55 8. m., 6:30 p. m. 
Trains marked * run daily. 


Valley Railway. 


For AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 


Depart. Arrive. 
Valley Junction Mail......... *740am *620pm 
Marietta Express............... tirisam f2z220pm 


Valley Junction Express... “415 pm *lo15am 
Cleve. and Canton Express *7oopm f810am 
*Daily. tDaily, except Sunday. 
WM. THORNBURGH, R. A. CARRAN, 
Gen. Manager. Gen. Pass. Agt. 
Cleveland, Lorain and Wheeling. 


All trains arrive and leave the Union Depot 
as tollows: 
Depart. Arrive. 
Wheeling Express............-... 645am 655pm 
Uhrichsville Express............ 400pm 920am 
OscaR TOWNSEND Gen. Mang’r. 


SCIOTO VALLEY 
RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 











Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. RoBrnson, Receiver, 
Columbus, O. 


Jno. J. ARCHER, 
Gen’! Pass. Agt 


Her: %(T)IBOR¢ 





PRINTING INKS.’ 


» C/NC/NNAT/.¢ 
A&W INK USED ON THIS PUBLICATION 











THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 


.\ New York, Boston 
and the East. 
The shortest and 
quickest Route to Pitts- 
burgh, Washington and 
Baltimore & the South- 
east. 


New Central Depot So. Water St. and Viaduct 





Depart 
No. 62, Accommodation..................... +t 605am 
No. 72, New York Exprese............00000 * 8ioam 
No. 72, Fast Pittsburgh Express.......% 810a m 
No. 64, Fast Pittsburgh Express......... * 300pm 


No. 66, Mantua Accommo..................% 420 pm 
No. 68, New York Vestibule Limited.* 8 so pm 





No. 65, Fast New York Express...... 
No. 61, N. Y. & Pittsburgh Express...* 715am 
No. 71, Leavittsburg Local................. + 210pm 








No. 67, Pittsburgh Express................."12 45 pm 
No. 63, New York Express..... * 650 pm 
No. 63, Pittsburgh Express................ *6s50opm 
No. 69, Pittsburgh Local Express......¢ 9 10 pm 
No. 73, Mantua AccOmmMoO.............se00+ *720pm 


No, 75, Pitt burgh & Youngst’n Ex...} 255 am 
*Daily. Daily, except Sunday. 
Baggage checked through toall points Kast. 
Through tickets and information regarding 
the route can be obtained at office, 141 Superior 
street, and at Depot N. Y., P. & O. Railroad, 
South Water street and Viaduct, Cleveland. 
A. M. TUCKER, Gen. Supt., Cleveland, O. 


lL. P. FARMER, Gen. Pass. Agt., New York 

W. C. RINEARSON, Ass’t G. P. A., Cleveland, O. 

M. L. Fouts, City Pass. and Ticket Agt., 141 
Superior st.. Weddell House, Cleveland, O. 





FRANKLIN 


(ie Se 


And ELECTROTYPE FOUNDRY, 
168 Vine STREET, CINCINNATI, OHIO. 


The type on which this paper is printed is 
from the above foundry.—Epb. REVIEW. 





Lehigh Valley Route. 


Two through trains with Pullman cars at 
tached are now run via this beautiful scenic 
route, between Suspension Bridge, Buffalo, 
New York and Philadelphia, leaving Suspen- 
sion Bridge 8:25 A. M. and 4:20 P. M., Buffalo 9:30 
A. M. and 5.30 P. M., connecting with all trains 
from the West. 

Passengers between the East and West pass- 
ing over the famed 


LEHICH VALLEY ROAD 


will experience the pleasure of a trip through 
the most magnificent and picturesque scenery 
in the world, peseesting an ever-varying pano- 
rama of delightful surprises. 

Double track, steel rails,magnificent road bed 
and unrivaled equipment, all combine to 


make the 
LEHICH VALLEY 


the favorite and most desirable route between 
the East and the West. 

Anthracite coal is used entirely, guarantee- 
ing the passengers perfect freedom from the 
dense volumes of smoke that so greatly annoy 
passengers on lines using Bituminous Coal. 

E. B. BYINGTON, 


Gen’! Pass. Aqt., South Bethlehem, Pa. 


Wheeling & Lake Erie Railway. 


THE NEW THROUCH LINE 


BETWEEN 
TOLEDO 
—AND— 

Bowerston, Pittsburgh, Marietta. 
THROUGH COACHES 
BETWEEN 
Toledo & Marietta 
Through Sleepers Between 
PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 








Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


A. G,. BLAIR, 
Traffic Manager. 


Jas. M. HALL, 
Gen’! Pass. Agen’. 


THE MORGAN MACHINE C0., 


MANUFACTURERS OF 





Universal Milling Machines, Special Tools 
and Gauges, Milling Cutters, Popular 
Beve: Protractor, Gear Cut 
ting, General Jobbing 


41 West Superior St. Viaduct.) CLEVELAND, 0 
































CONDENSING OR 
16 Sizes, 6 to 600. P, Mot yet equaled by any form of Engine for ' PITTSBURGH, 6. ne Co. 


HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. 





13 Sizes in Stock. 
5 to 250 : 
3,000 in use in all parts of the Civilized World, 








CHICAGO, 1 t, 
PHILADELPHIA, 608 Chestnut St., M. R. Mucklé, Jr. & Co. 
ST. LOUIS, 302, 304 Washington Ave.) Pairbanks 
KANSAS CITY, 312 Union Avenue, > Co. 
: H. P. DENVER, 1330 Seventeenth Street, . 

OMAHA, 1619 Capitol Avenue, F. C. Ayer. 

Lg SALT GLUPFS, Ark. 259 S. Main St. ) Gea Dilley Age 

noOY D. pt. tah & Montana 
JUNIOR, 6 Sizes in Stock, 5 to 50 H. P. B MONT. 


AN AUTOMATIC ENGINE CHEAPER A SLIDE VALVE. 


& Co 


UTTE oO E. Granite St. { Machinery Co. 
SAN FRANCISCO, 2 21 and 23 Fremont St., Parke & Lacy Co. 


THAN i i PORTLAND, OR. ’ 33, 35 N. Front St., Parke & Lacy Mch. Co. 
Well Built. Economical, Reliable, — Over 300 soid the first year. Th pW S T ng h ) 1 SP Ma RIT ne Co CHARLOTTE, N. C. 36 College St., ; 
Sat dca olives halle G a he eae T ATLANTA, GA. @ 4 S. Prior St. {The D. A. Tompkins Co. 


All the above built strictly to Gan ge with ‘Interch eable Parts. 
Repairs Oarried in Stock. Send for Illustrated atalogues » 


PITTSBURGH, PA.U.S.A. 


DALLAS, TEX. ene Imp. & Mch. Co 


CHATTANOOGA, TENN. C. E. James & Co” 








NEW —- BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
25 to 1,000 H. P. 


These engines are the combined result of 
long experience with automatic cut-off regu- 
lation,and most careful revision of all details. 
They are designed and constructed for heavy 
and continuous duty at medium or high rota- 
tive speeds. Highestattainable Economy in 
Steam Consumption and superior regulation 
guaranteed. Self-contained automatic Cut- 
off Engines 12 to 100 H. P. for driving Dyna- 
* mo Machines a specialty. Illustrat Chree- 
lars, with various data as to practical Steam 


In Use, Over 2,500. 





Engine Construction teow y performance, free by mail. Address 


BUCKEYE ENCINE CoO., gst Oo. 
SALES AGEN . W.L. nOBINSON: Telephone Building, 18 Courtlandt Street Le 
: N. W. ROBINSON, 154 Washington Street, Chicago, III. ROBINSON 
& CARY, St. Paul, Minn. 


KENSINCTON ENCINE WORKS, Limited, Philadelphia, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania. 
Delaware Marvland and Virginia. 


WILLIAM TOD & CO0., Youngstown, 0. 


THE PORTER-HAMILTON ENCINE, 
The Hamilton Blast Furnace Engine. 








Hydraulic Cranes and Accumulators. 
@@” Heavy special machinery generally. Send for illustrated catalorue. 


HEADQUARTERS 


eee FR ee 





A large stock of the 
Milburn, 
Best in the Market. 


Engines and Boilers, Shafting and Hangers, 
Mill Supplies, Etc. Estimates given 
on Electric Light Plants. 


, THE GEO. WORTHINGTON CO., 


59 and 61 St. Clair Street, 
CLEVELAND, O. 


Otto Gas Engine Works, 
SCHLEICHER, SCHUMM & CO.,{ Philadelpia. 


Chicago. 
Horizontal OTTO Gas Engines. 
Vertical OTTO Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engine Pum 
Combined OrTo Gas Engine Dynamos. 


SIZES: 1, 2, 4, 7, 10, 16, 26 AND 60 HORSE-POWER. 


Harmar Foundry & Machine Co. 
7 STEAM PUMPS. 


General Machine and 
Foundry Work. 

















Hoisting Engines. 
Derrick Feet. 





Derrick Powers. 





“MARIETTA, OHIO. 


Works, HARMAR, O. 


Sof nant ENGINE 


a ys OILER . 
ER ‘6 Se ie 


dc ba nei AGINE 


tared by. AC Sw) 
one oe oT Me 8 WARREN ( Olio 


CLEVELAND aa NEWORKS 



















ee. 
150 to 2000 H 
FOR ROLLING MILLS AND ALL OTHER Q 
WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 
CONTRACTS MADE FOR COMPLETE 
—— STEAM PLANTS. — = 
ENGINES ALWAYS IN STOCK. 


uP. Be 








oy Matlotic| ROLER- WoRKS-" \ 
£o>ack gUSSES, RLASTI'yRNACES 
piPic rape eho “routine MiLt WORK. ; 


“WMB. POLLOCK &CO.YOUNGS TOWN, O. 





Myers cunsn ) Gin GF 'SIN NATI, 








Barnes’ atent Soot Fower Machinery. 


Complete outfit for Actual Workshop Business. Lathes for Wood or 
Metal. Circular Saws, Scroil Saws, Furmers, Mortisers, 
Tenoners, Etc., Etc. 

Our Patent Velocipede Foot-Power is without question the oest yet 
appl lied to Lathes. Read a few expressions from those using them 
*I do not see how your lathescan be produced at so low cost, The 
velocipede foot-power is simply elegant. ‘Can turn a whole day, 
and feclas little tired as though only walking around,’ ‘In regard 
to the velocipede foot-power, I cons sider the lathe wi thout an equai.” 
“I sat at the lathe for 11 hours, cutting off and threading 144 steam 
pipes. Those who saw it declared it equal tol5 hour jobin machine 
shop.” ‘Using the ve ploci pede fo »t- power, the operator can holdaste. ady 
hand for doing the work.” ‘For doing actual bus sines 8, the lightest or 
the heaviest, give me the velocipede Ac 00t- power. ‘The 4%6 Lathe is 
equal to any costing twice the money.” *‘What astonishe sme is, how 
ou can make machines to pay you for sosmail sum of mont ww.’ “The 
apr eptoye st perfact tool I ever saw for tae m mey.” “Ican 
do double the amountof w rh 0 n the velocipede, that I can on an: 
other style wf fuot-power lithe.’ There is n» tax On strength mh 

be ‘dy is at rest, oe re » hands and attention free fo oF the jo 





‘ “The yelocipede.-It ist st fu ot-power of any for lat 1e 
it "aa sired, these mz Gadaos will be or ON TRIAL. The purchaser c an have ample time to test 
them in his own “- and on the work he wishes them todo. Descriptive Catalogue and Price-List 
Free. .- F. & JOHN BARNES CO., No. 827 Ruby St., Hox ‘Krord, Hil. 










E.H. JONES &CO., 


223 and 226 River St., CLEVELAND, 0. 


ENGINEERS +»° CONTRACTORS. 


Steam and Hot Water Heating, and 
Pipe Fitting. 


VAN DUZEN 


CAS ENCINE 


aNO BOILER. NOCOAL. 
NO ENGINEER. 

fo Extra WATER RENT 

or INSURANCE. 













mm | INSTANTLY STARTED. 
Me DURABLE, RELIABLE. 
SAFE and ECONOMICAL 


im Send for description and prices. 


Van Duzen Gas Engine 00., 


\.34 E. 2nd St., CINCINNATI, 0, 


W. W. BRISBEN’S Patent Emery Wheel 
Dresser, Malleable Handle, White 
Hard Cut- j =—-_ ° 

ters, Brass 
Bearings 
Warranted 
Price $3.00. CLEVELAND, OHIO O.S. A. 
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iste) it-—e w — - coke) ai (cs 
CORRUGATERIMPED (SIPING: vc etc’ W,G,HYNDMAN & CO.CSMS! 


COLUMBUS MACHINE CO., COLUMBUS, OHIO, 


“MANUFACTURERS OF 


Blast Furnace, Stationary, Portable and Hoist Steam Engines, 











te 
Boilers of all descriptions; Rolling Mills ; Drop Presses ; Shears for Rail, Bar and Plate Rolling Mills; 
Punches and Shears—Single and Combined ; Boiler and Sheet Iron Rolls—Hand or Power; 

Boiler Makers’ Shears and Punches; Shafting; Couplings; Hangers and Pulleys. 

® 
Blowing Engines, and Blast Furnace Work in all Its Branches a Specialty. 

ALSO HEAVY CASTINGS AND MACHINERY WORK. 

’ 





8@Biast Furnace Engines on Hand. 


=—— ——— 


THOMPSON MANUFACTURING (0. Soft Steel Plates and Sheets, 














CGliewvelanad Ohio. CORRUGATED ROOFING 


MANUFACTURERS OF 
Galvanized Iron. Patented Leveled Sheet. 


\ CORRUGATED IRON |rne STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 


Seven Sizes of Corrugations. 
ANY CGAUCE FROM 16 TO 28 INCLUSIVE. 










” 
CARR VS 
PATENT 





SYKES IRON ROOFING CO., NILES, O. 


SYKES’ — All my Iron is 


GARRY IRON ROOFING COMPANY, |. 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
tron Revfing, Crimped and Corrugated Siding, tron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
tron Ore Paint and Cement. 

Iron Frames for Roofs and Buildings. 


No. 152 MERWIN ST., CLEVELAND, OHIO, 
&® Send for circn'ars and price list To A 














Re-Rolled and 
IMPROVED Box Annealed, 
Best Roofin the well Painted on 


both sides with 
Best of Paint 
and Pure Lin- 
seed Oil, 


orld. 
Suitable for all 
classes of 
Buildings. 
Easy Put On. 
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The Kanneberg Roofing Co., Canton, O., 


(The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF 






THE KANNEBERG PATENT meas COnnuORTSS ine 
| = % ae Ors Soe ee §8=6 (Four Sizes of Corrugations.) 
| LATEST ome mov =D ' : Sf rem Crimped Edge Iron Roofing and 
| FOLDED LOCK SEAM 7 Hy ry Siding, Beaded Iron _— Bes 
; : re! Ais Ceiling, Water Proof Building 
StrictlyGenuine Steel Roofing a Auer ie, Paper, Ready-Mixed Paints, Etc. 
WRITE FOR CATALOGUE. PRICE = LIST AND SAMPLES. 





CAMBRIDCE ROOFING CO., Cambridge, O., 


Manufacturers of 


7 : Plain, Rolled, Crimped 
_ Edge, Corrugated and Bead- 
CROWLS PATENT STANDING ed Roofing, Siding and Ceil- 


EERE ing. 
\ “SEAM Lh th 2 Oe = OR Oh A ee) 





PURE STEEL A SPECIALTY 
Rnown to the Arts. e@Send for Descriptive 


p ~ ; a —— Catalogue. 
== POWDER, FUSE, CAPS, 
Electric Mining Goods, | STEAM ENGINES. Upright and Horizontal, Station. 


‘ : a 9 ary, Portable and Semi-Portable 
+ EXEBEROUILES, AND ALL TOOLS FOR STUMP BLASTING 













~ 3 to 26 Horse-Power. Illustrated pamphlet free. Address ! \ 
THE GREAT STUMP AND ROCK FOR SALE BY THE : ¢ 
ANNIHILATOR. HERCULES POWDER COMPARY, JAMES LEFFEL & CO., 


40 Prospect Street, Cleveland, Ohie 


: sag a / . a» . - SP NGFIELD, O. 
5. W. WILLARD. Manager. 300 Lagonda Avenue PRI 
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THE KIDDER se DOOR HANGER, 


PAT APRIL 30.78. — JULY 8, 79. 





























STILWELL’S PATENT LIVE STEAM-FEED WATER PURIFIER, 


HORIZONTAL STYLE.) 
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SECTION 
TRACK 
NO IRON RAIL... 
Cannot be thrown off the track aa 
Can be put up in less time, runs with less noise 
and as easily as any other Hanger made. A f 
nittk your jobber for them, and if he cannot sup- a Removes all Impurities. Entirely Prevents Scale in Steam Boilers. 
CATALOGUE ON APPLICATION. 
The Taylor & Boggis Fdy. Gb STILWELL & BIERCE MANUFACTURING CO. 
CLEVELAND, OHIO. DAYTON, OHIO. 
RELIABLE v 
C#P CLEVELAND TWIST DRILL CO., "*4P""| PK ETY Ewes 
RELIANCE SAFETY 
Wa er Columns. 
ta: sto keep posted. Many 
of the largest corporations 
have found it profitable to 
discard the old appliances, and adopt 0 
these safe-guards. There is always 
SEND FOR CATALOGUE. ( L k &. Ki ] d Sf (| | d, 0). WRITE FOR DISCOURTS, trated pricelist, “RELIANCE GAUGE CO 
or. a G. i all 5., eve al | 827 Sheriff St., Gentend. oO. 
he Bronson Supply Co.,) gf The STANDARD TOOL Co., @ 
CLEVELAND, 0., U.S. A. ae: Sree 
in . = INCREASE TWIST DRILLS, &c. 
Exclusive Manufacturers TAPER SHANK DRILLS, 
Straight Shank Drilis 
Nos. 7, 8, 9, 10 and 12. Machine Bit Drilis, 
Will not ab- Screw Driver Bits, Sockets, 
sorb Grease; Bit Stock, Hand and 
= ————— will not im- Shell Ream ers, 
art the Flavor Standard Cauges, 
/ of previously Coated Peed: Easily aia “ee —— Special 
— kept clean. cools, Morse Taper Reamers. 
—— Standard Patent —— 
BETTER THAN ENAMEL, Twist Drill Grinding Machine. 
cine ceases andes. si New York Office, 33 Chambers Street. 
C. H. COLLINGS. C. H. PRITCHARD. 
————_THEr-—_—_— 
PRESSED WROUCHT IRON OPEN TURN BUCKLES. y 
CONGER & COLLINGS MANTELCO mar 
a AND 


Wood Mantels, Tiles and Grates, 


CAS FIXTURES AND ELECTROLIERS, 
WROUCHT IRON SPECIALTIES. 


217 to 223 Euclid Avenue, CLEVELAND, O. 


NEW AND IMPROVED 


{7-Inch Engine Lathes. 


Any length of bed. Workmanship strictly 
first-class. 


The Muller Machine Tool Co., 


8TH AND EVANS STS., CINCINNATI, 0. 


SHULTZ RAW HIDE BELTING. 


Furnished Single, Double and Light-Double Pegged, Sewed, Rivetted or Cemented only. Guaran- 
teed superior to the best grades of oak-tanned. Stretches less and will transmit more power. 


Parkin & Boswort 9 AND 11 SOUTH WATER ST., 


The Kilby Manufacturing Co, 


CLEVELAND, 0. 


Recent extensive additions to 
our Shops and Machinery makes 
our Plant one of the largest and 
best equipped in the country. 

















; We are now prepared and have 

© facilities for doing Foundry and 
Machinist work of every descrip- 
tion. Shall be glad to furnish 
estimates on application for En- 
> gines Boilers and other, heavy 
machinery. 





CHEAPEST. 


The list retail price of this Buckle is less than one-half the wholesale 
price of inferior goo¢s when we commenced to manufacture, and 
dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CLEVELAND CITY FORGE & IRON CO.. CLEVELAND. OHIO. 










*@ USE’ THE BEST. “& 


The PENBERTHY IMPROVED AUTOMATIC 


INJECTOR. 


A Thoroughly Reliable and Simple Boiler Feeder for Station- 
ary, Marine and Portable Boilers. 
POINTS TO BE CONSIDERED. 


They have only two VALVEs to operate, only one after 
water valve is siased: They require no watching, as they 
RESTART AUTOMATICALLY iffeedis broken. They lift 18 to 
20 feet, and hot pes don’t affect them. They work from 
25 to 135 and 160 Ibs. pressure on water at natural tempera- 
ture. The working parts are interchangeable and can be , 

taken from Injector without any tools or breaking con- mm | Wa 

CTT (A 


WATER 


nections. 
Send for circular, price list and discount. 


PENBERTHY INJECTORCO. 


DETROIT, MICH. 
C. H. PRESLEY & CO, Agents, Cleveland, O 


OVERFLOW 





REYNOLDS BROS., 


MANUFACTURERS OF 


| Hand Cut Files 


AND RASPS. 


We solicit the commercial 
trade only. 


133 & 135 N. Water St., 


COLUMBUS, OHIO. 


The Hart or Detroit 


Emery-Corundum 


WHEELS AND MACHINERY. 
J, WENDELL COLE, M.E., 


Box 152, CHICAGO. ILL., 
or Box 84 COLUMBUE, O. 








TOLEDO W:iRE WORKS. 


F. Powell & Co., 


MANUFACTURERS OF 


COAL SCREENS, 


Lead Tempered in the Wire Bank Railings, Plant Stands, Fire- 
market. Send for price Proof Lathing, &c. 


list. SUMMIT STREET, TOLEDO, OHIO. 





Old Files Recut and 
Warranted Superior to 
any Machine Cut and 
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